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A DIALOGUE 

BETWEEN THE BOOK AND THE READER. 



Book. — Why dost ihon examine me ao intensely, and turn mc over 
so rudely! Tby duty is to handle thy book with care. 

Reader. — I intended no disrespect ; hut it seems to me that a book 
very like yoa, in some parts, fell into my hands before (o-day. 

B. — Very probably. My first edition was published in Washing- 
ton, in 1819; my second in Baltimore in 1B36; but my author neg- 
lected both the former editions. Me he has renewed so much, that 
he thinks it sheer injustice not to give me a new name. 

R. — But what was yoar author's reason for publishing your for- 
mer editions, 'and now renewing you so e-^sentially % 

B.—Ht had taught in Pecosylvania, New Jerse3', Maryland, and 
in the District of Columbia, from 1810 ; and found Jess's book the 
popnlar one of the time. It was lo correct doctrinal errors in that 
book thai he first prepared a system. The same errors ivere after- 
ward cppied by Stephen Pike, and. followed by Eehnclt. Smiley, 
Lewis, Ross, and other respectable authorities i and they still 

R. — And what are those errors to which you allude t 
B. — The principal error respects the tloclrine of Compound Inter- 
est and Annuities, which slioukl be based upon the involution of 
ratios ; making the ratio the amount of a unit for the term of pay- 
ment. The error, which waa small in 1819, on account of the com- 
paratively small business in ground-rents and stocks at that time, 
has gxeaUy increased in imporiance. It consists in selting- forth a 
false ratio for terms of payment less than a year. Those authors tell 
us that the second root of the annual ratio will be the ratio in half- 
yearly payments, the fovu'lii roolin quarter-yearly, &c. Now, either 
the second power of the second toot, or the fourth power of the foarth 
root, if there should be no loss in extracting it, will restore the origi- 
nal number. So that their rule imposes vain labor i since it mafcas 
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quarter and hall-yearly Ihe same as annual payments, r 
worse ; forthe numbers being surds will lose a Iractic 
their roots. The true ratio is found without extracting any root ; 
aod it is evident that jiiBtalraents, rents, or periodical payments re- 
sulting from stocks of any kind, are of more advantage to the receiver 
hy short payments than by long ones. It is also certain that most 
paymenia of this kind are made half, or quarter-yearly, or monthly. 

R. — The statement you make is very plausible; but our books 
here in the North do not aeem to dwell much upon the application 
of progressions to any purpose of business: will you lead me into the 
hesl way of understanding these progressions 1 

B. — Read the nnmbers of my pages in order; Ihev form the prime 
series to some extent ; the laws of this series contain the doctrines 

S. — I will follow your counsel. But why are not all these equal 
pages maiked with the same numberl 

S. — The reason is, that number is the result of order; and the 
successive names express (he distance of each from the first point of 
the series. 

fi. — The prime series, then, is a succession of names applied to a 
line of equal anils; each name, or term, expressing in itself all the 
preceding units 1 

B, — ^It is even so; for of what form soever the units may be, 
arithmetic disposes them into lines or strata, and names them in 
order, beginning at some point, line, or surface. 

B, — You seem to make arithmetic a system of series or progres- 
sions, which t have supposed to belong rather to algebra. 

B. — Thy mislalre is a very common one; the series are all nu- 
merical; every result of increase or decrease mustbe pursued along 
the lines of multiples or parts of a unit ( the relations of numbers 
)i5nst become known l>efore the symbols of algebra can be used to 
express them, 

B. — What am I to consider proper views of proportions! 

B, — Proportions are measured distances upon lines of nnmbers 
of the same species ; iu which the first term, or a part of it, measures 
the second as often as the third, or the same part of it, measures the 
Iburlh. Ratio is the number of times which the measure is applied. 

jl_ — VThat is to be understood by the inductive system 1 

B. — Induction should lead by examples into the laws of the several 
series ; passing from one series to another, when tliey are of differ- 
ent species or powers, furnished with llie proper measure, reduced 
il necessary, to reach at once the required terra. 
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Bul the Pestalozzian writers make induction a kind o[ dilnlsd prO' 
p,irtian! thej apply their measure from the first given term to the 
Tinili thence to the second given term and bacll to the unit; thence 
to tlie third and back to the unit ; thence to tiie fourth and back ; 
and BO on to the last. Thus ihey use a double number of ratios, 
deal in larger measures, are often unnecessarily involved in frac- 
tions, and with much simplicity congratulate the syalem upon its 
relief from the prolixity of ratios and proportions. 

R. — Is not that true induction which dispensea with mechanical 
rules and forms 1 

B. — True induction into chaos! The world's business, and its 
pleasures too, are a connected system of those forms which are re- 
proachfully called mechanical. The measures of wealth and labor, 
or whatever goes under the name of property, are established by" 
usage or enactment ; in the comparison of these measures aritlunetiG 
should be practised. Hence wlil arise uniform movements or me- 
chanical rules i and the Pestalozzian books which reject them are 
not guides to the regions of light, bul mere devices to lead off the 
exuberant vitality of crowded schools, with the slightest possible 

R. — I have heard many objections made to the use of words in ele- 
mentary books, which are beyond the comprehension of children. Is 
it not possible to express in the plain English any sense that is to be 
conveyed 1 

J7. — The plain English which embraces the arts and sciences em- 
braces all languages, ancient and modem. But it will be very hard 
to iind a word or phrase in any book. She meaning of which is not 
given by Webster or some of the lexicographers ; and to exclude the 
necessary terms of a science is to break off the handle by which it is 
held, and transmitted from one to another. 

H. — Is it not better to exerciiie the mind with early discussions than 
to store it to repletion with simple facts t 

B. — Dost thou mean to discuss the mind or the facts 1 The ox 
ruminates after he has cropped the herbage. Knowledge increases 
by observation, experiment, and reflection ; to each of these there is 
a lime, and the portions of time are successive. The elements of 
science are simple sayings expressed in form ; the mind which stores 
them largely, ia due season, may use the subseq^uent times to dispose 
them in order, and comprehend their use ; they are best known from 
tlieir relations to each other, which are discovered after the mind 
has possession of them in sufScient number. 

^.— What are the peculiar advantages of the memal arithmetic 1 
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J?.— Mental arithmetic (so callc(i)is ihai which is the least men- 
ial ; it suggests eyery operation, however minute ; it amplifiea all 
that mercantile esperleace had condensed into forms; and strews 
about the elements of arithmetic like the dilapidated architecture of 
a ruined temple. To thee these elements will be menial when they 
ate Tcalored to order, and the forms and process delineated upon thy 
memory, as tlie sun-painted image is portrayed upon the polished 
plate of the artist. 
R, — To which of the nations does arithmetic belong 1 
B. — Spurious patriotism recommends books among us, on the plea 
that their examples are given eKclnsively in Federal money ; and 
this may be the bearing of Ihy question. But arithmetic is based 
upon duration, extension, and graTitalion, which are immunities of 
the Supreme System. Every country requires certain measures of 
the labor and wealth of its inhabitants, and being under no restraint, 
they severally adopt such numbers as they please ; and these num- 
bers form tlieir arithmetic. Commercial nations ought to learn each 
other's systems, especially in regard to money and the measures of 
such commodities as they exchange with each other. 

fl,—l perceive at the head of your pages a line of numbers begin, 
ning at I and increasing by 1 ; also below each number a fraction 
having for its numerator 1, and for its denominator the same num- 
ber i will you state the uses of these two lines ^ 

B. — The lines in question are the multiples and parts of a unit 
which are the reciprocals of each other. To slate their uses would 
be to solve the science of arithmetic in all its parts.; which is possi- 
ble alone irom this arrangement. The want of this illustration has 
ever been a defect in all systems of arithmetic. 

R, — You have furnished a track from which it is hard to deviate; 
and your directions are aufficienlly plain ; any one who can Kai 
mile-stones may do all that you prescribe. 

B. — The simplest process of reasoning is counting i children per- 
form it as soon as they learn to speak. It is also the most certain 
method and the highest; for Solomon, with all his wisdom, resorted 
to it. He " counted one by one to find out the mailer," Moreover, 
counting implies being, arrangement, motion, and extension, and 
puis 10 flight the delusive notion that the truths of arithmetic and 
geometry would exist if there were no creation — notiiing lo be meas- 
ured or counted. For what is truth but the appropriate relation of 
aaeSdiigVi another; that which leaves nothing defective, redun- 
dant, or dispropnrtioned in the great scale of beings. There is no 
icutii where there is nothing lo be made true. 
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INTRODUCTION. 



Space absolute, orvocuity, is not a subject of arrange- 
ment or law, it has no points of beginning or end, arid 
cannot be measured or numbered. 

But land, or water, air, light, heat, sound, time, the 
planets, comets, occupying or passing through space, are 
subjects of measure or number. Time, however, is not a 
substantive quantity, and it must therefore cease with the 
motion of bodies by which it is measured. 

Every atom, and every organized body in the universe, 
counts one, a unit ; a grain of sand, a rose, a house, the 
state, a star, the uniFerae itself is one. 

Every unit occupies a space from which it excludes all 
other unita ; therefore order and extension are essential 
to numbers. 

Independent units are not properly called numbers; 
those units only which form the terms of a series are en- 
titled to this appellation. Every unit in a series is similar 
to the tirst 

Arithmetic classifies all things, according to their spe- 
cies, magnitude, and other similarities ; then places them 
in lines, calling them one, two, three, four, five, six, &c. 

These names, or terms, are numbers. Every number 
declares its own distance from the first point of the series, 
in measures or lengths of the first unit, 

T\ie first ox prime series is that whose first term is o fie, 
and constant increase one. 

The prime series contains all numbers, because a unit is 
its lowest term, and a unit is the lowest number. 

A fraction is not a number, because it is not excluded 
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from the place occupied by the number of which it is a 
part ! but if the parts be plural, and one of them be made 
the first term of a series, the fraction becomes a number. 

Any number not compared with another is one ; a frac- 
tion iueo is one when measured by itself. 

Induction, in arithmetic, is that form of practice which 
leada into the laws of ilie several series. 

Of the Formation of Series. 

All things seen or thought of in the universe, belong to 
the department of arithmetic ; but some book-malters 
claim patronage for their books, because they contain only 
& domestic selection. We will tJierefore, to be even with 
these patriots, confine our examples chiefly to the liome 
circle, and treat of things which come to market and bring 
the dollars. 

But firat, where are our numbers! 

1'he free atoms or things are not immbcrs, and to 
catch tliem, and place them in lines or series, is another 
business. 

Well, we have found an expedient. We can inclose 
a space with black lines at the head of o«r pages ; we can 
divide this space, first into halves by a line drawn through 
the middle of it, and then each half into ten equal parts, 

. These little spots of paper will represent things in gen- 
eral, and we may call them dollars, acres, bushels, gallons, 
yards, pounds, miles, boys, toys, tops, or whatever else 

All numbers are i-epresented by the fen digits, viz, : 
nought,©; one, 1; two, 3; three, 3; four, 4; five, 6; 
six, 6; seven, 7; eight, 8; nine, 9; and their combina- 
tions ; and they are jdaced in order upon the upper head- 
line of these pages. 

Of the Use to he made of the Prime Series. 

To count the spaces, or, which is the same thing, to 
rejieat the terms of the prime series, is the young stu- 
dent's first lesson in arithmetic. 
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3., Th 1 w 11 w p d to form the series of 

even n mb b g nn ng t and adding Sa ; thus, the 
first says 3 ; the second, 3 and 3 are 4 ; the third, 4 and 3 
ore 6, See., to the end of the book. 

3. After the same manner is formed the series of 3s : 
thus, 3 and 3 are 6 ; 6 and 3 are 9 ; 9 and 3 ure 12, &.c. 

4. Begin now at 4, and add 4s. 

5. Begin at 5, and add 5s. 

6. Begin at 6, and add Gs. 

7. Begin at 7, and add 7s. 

8. Begin at 8, and add 8s. 

9. Begin at 9, and add 9s. 

10. Begin at 10, and add lOs. 

11. Begin at 11, and add lis. 
13. Begin at 13, and add 133. 

The class study the preceding exercises with open boolt, 
but the recitations should be made with booli closed. 

Let the additions be carried out, in every example, to 
the end of tlie book. 

Case 3. When tbe first term and common increa.se 
are different. 

1. Let 1 be the first term, and let the class proceed to 
form the series of odd numbers by adding 3s ; thus, the 
first says one; the second, 1 and 2 are 3 ; the third, 3 and 
3 are 5 ; the fottith, 6 and 2 are 7, &c. 

2. In like manner, beginning with 1, the class adds 
3s ; thus, 1 ; 1 and 3 are 4 ; 4 and 3 are 7 ; 7 and 3 are 
10, &c. Carry these additions along the line of num- 
bers to the end. 
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. To I add 4s. 

. To 1 add 5s. 
. To 1 add 6a. 
6. To 1 add 73. 



7. To Uadd 8s. 

8. To 1 add 93. 

9. To 1 add 10s. 
10. To 1 add lis. 



The preceding exercises may be reversed bj' subtrac- 
tion ; thus, begin at the highest term, whicii may be found 
upon the last page, and measure back upon the line of 
numbers with the common increase, which in snbtrac- 
tion is the common difference, to the first point of the 



Case 3. To form series with a variable increase. 

1. The prime series is first in order for this purpose. 
To class, the first says 1 ; the second, 1 and 3 are 3; the 
third, 3 aad 3 are 6 ; the fourth, 6 and 4 are 10, &c. 

The terms of this last series are triangular numbers ; 
viz., 1, 3, 6, 10, 15, 31, &c., which may be shown with 
pencil points, or grains of corn, on a slate. Carry the 
addition up to thirty terms, upon the line of numbers. 

9. Having set down thirty terms of the last series on a 
slate, the class will now proceed to form a series df pyra- 
midal numbers by adding the terms of the triangular 
series together, supposing the units to be balls ; thus, 1 : 
1 and 3 are 4 ; 4 and 6 are 10 ; 10 and 10 are 30 ; 20 and 
15 are 36, &c. 

These numbers are used in the ternary combination 
lotteries; they form a triangiilar pyramid. 

3. The terms of the series of odd numbers are next to 
be used in forming a series with variable increase ; these 
are. 1, 3, 5, 7, 9, 11, &c. 

In class, the first says 1 ; the second, 1 and 3 are 4 ; 
the third, 4 and 6 are 9 ; the fourth, 9 and 7 are 10, &c., 
up to thirty terms. 

The terms of the series now formed are squares ; viz., 
1, 4, 9, 10, 25, &.C., and supposing the units of each term 
to be solids, as balls, the courses may be laid upon each 
other so as to form a square pyramid. 

4. Having set down about thirty terms of the series of 
square numbers, the class will proceed to form a series 
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of pyramidal numbers ; thus, the first says 1 ; the second, 
I and 4 are 5 ; the third, 5 and 9 are 14 ; the fourth, 14 
and 16 are 30, &.c. 

5. Let us now turn to the series of 6s (Case 1), the 
terms of which are 6, 13, 18, 24, 30, &c. With these 
terms the cIms will form a new series ; thus, the first says 
1 ; the second, 1 and 6 are 7 ; the third, 7 and 13 arc 19 ; 
the fourth, 19 and 18 are 37 ; the fifth, 37 and 34 are 61, 
&c., up to twenty terms. 

The terms 7, 19, 37, 61, 91, &c., now formed, are the 
differences of the terms of the series of cubes ; and after 
setting down as many of them as may be convenient, the 
class proceeds to form the series of cubes ; thus, the first 
says 1 ; the second, 1 and 7 are 8 ; the third, 8 and 19 are 
27 ; the fourth, 37 and 37 are 64 ; the fifth, G4 and 61 are 
135, &c. 

The terms 1, 8, 37, 64, 135, 316, »fec., are the cubes of 
the terms of the prime series, 1, 2, 3, 4, 5, 6, &c. 

Of Numeral Letters. 

Tire letters I, V, X, L, C, D, M, are used, after t!ie 
manner of the ancient Romans, to denote numbers; aa 
follows, viz. : 

I, one ; V, five ; X, ten ; L, fifty ; C, one hundred ; D, 
five hundred ; M, one thousand. These, by combination, 
form other numbers ; thus, to increase a greater letter an- 
nex the less ; as VI, six ; XV, fifteen ; LX, sixty ; CX, 
one hundred and ten. To lessen the value of the greater 
prefix the less ; as IV, four ; IX, nine ; XL, forty ; XC, 
ninety, &c. 

The replication of the same letter repeals the quantity ; 
thus, CCC is three hundred, XX is twenty, II is two. 

MDCCCXLVII denotes 1847. This was evidently a 
system which required improvement. 

Of the Arabic Figures, 
To the Moors both Europe and America are indebted 
for the use of numerals less prolix than either the Gre- 
cian or Roman notation. They are called dig:iti (fingersj 



Hosted by Google 



12 



rsi I 62 I 53 I 54 I 55 i 66 | 67 | 53 | 59 j 00 



li^liVI^Vl^l^Vi^l-EVI^ItVIA 



because there are ten of them. Their names are already 
meationed. 

Of the Composition of High NujnheTS. 

High numbers are composed by placing nnrnbers of 
different ranks in the same hue ; the line is then divided 
into perieds of six, and half periods of three places. 

Different ranks are those which rary in distance from 
the units' place: viz., 1, 10, 100, 1000, 10000, &c. 

The decimal notation reverses the order of these num- 
bers, and takes away the Os ; which arc only counters of 
the places to unity ; thus, 

+6 +5 +4 +3 +2+1+0 

1000000, 100000, 10000, 1000, 100, to, 1. 

These are the decimal numbers reversed ; and the se- 
ries, 6, 6, 4, 3, 2, 1, 0, placed over the significant figures, 
indicate how far each is removed from the nuita' place. 

Now taking away the Os, and joining the !s,~ thus, 
1.111,111, it is plain that the Is perform for each otiier 
the office of counting tlie ranks; and all tlie mimbers 
above combined wil! make the single term one million, 
one hundred and eleven thousand, one hundred and eleven. 

The periods are called units, millions, billions, trillions, 
quadrillions, quintillions, sextillions, septillions, &c. ; name- 
ly, units the first period, and millions of the first, second, 
third, fourth, fifth, sixth, -Slc, order, for the rest. 

The French division of periods is not supported by the 
etymology of the terms, in our language. 

The several ranks and periods are arranged in their 
proper order, and named in the annexed 

Read h hundred, t tens, u units. But in reading, the 
term unit is usually omitted, because it is the 
tor of every number, and always nnderstoad. 



,543.2 10,087,054,33 1. 
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This number, which is too large for any human pur- 
pose, reads thus : 9 trillions, 876 ihousaud 543 billious, 
310 thousand 987 millions, 654 thousaud 321. 

In reversing the numbers, the units' rank. is brought to 
the right of the line, and the periods follow the same rule. 

In class: Ten Is are ten, ten 10s ore 100, ten 100s ore 
iOOO, Also, one thousand lOOOs are 1000000, one mill- 
ion 1000000s are 1 billion, one million of billions are 1 
trillion, &c. 

Write in figures, using Os to count the ranks, the fol- 
lowing numbers: viz., one, twenty, three hundred, four 
thousand, fifty thousand, six hnndred thousand, seven 
millions, eighty millions, nine hundred millions, ten thou- 
sand millions, two hundred thousand millions, three bill- 
ions, forty billions, five hundred billions, six thousand 
biliions, serenty thousand billions, eight hundred thousand 
billions, nine trillions. 

What is the first rank in every half period called t — llie 
second ? — the third ? What is the first half qf each pe- 
riod called? — the second? What is the first period 
called ? — the second ? — the third ? — the fourth ? — the fiftli ? 

TAe Operative Sig-ns herein used arc the following : 



+ The erect cross. 
X The oblique cross. 
~ The dash. 
->- The dash and points. 
: The colo 



: : The double colon. 
= The parallels. 
. The units' point. 
V The root. 
The vinculum. 



Operations are indicated by these signs, as follows : viz., 
Addition ; thus, 8+6 signifies 8 and 6, or 8 plus 6. 
MuMplication ; thus, 7X2 denotes 7 times S. 
Subtraction ; thus, 8 — 6 denotes 8 less 6. 
Division ; thus, 14^-2 denotes 14 divided by 3. 
Evolution ; thus, Vl6, denotes the square root of 16. 
Ratio ; thus, 2 : 4, or 2 is to 4. 
rroporlion ; thus, 3 : 4 ;: 3 : 6, or 3 is to 4 as 3 is to B. 
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Equality ; thus, 8-1-6=14, or 8 and 6 are 14 ; also, 
7X2=14, or 7 times 2 are 14 ; and 8—6=2, or 8 less 6 
equals 2 ; and 14-i-2=7, or 14 divided by 3 equals 7 ; and 
Vl6=4, or the square root of 16 is equal to 4. The 
units' point marks the units' place when there are deci- 
mal fractions in the quantity ; thus, 1.06 reads 1 and 6 
hundredths. The vinculum joins two or more quantities 
in otie quantity; thus, 1. 06 X. 06+1 .06, orpXH"^. 

T'uller explanations will be found where the signs are 
used. 

Theorems showing the properties of the digit 9. 

1. Any number, the sum of whose digits is a multiple of 9 is it- 
self a multiple of 9. 

The digits of 433, viz., 4, 3, and 2, are 9 , t hat is , the fijst multiple 
of 9; but 432=400-|-304-3=4X99-i^X9-i-*+3-F5i and these to- 
gether make the 48lh mulliple of 9. 

3. Any number, the sum of whose dibits exceeds a multiple of 9, 
does itself equally exceed a inu!li.ple of 9. 

The digits of 836 are S, 3 , C ; and 3-[-3-HJ=10=9+I ; but S2G 
=300+30+6=3X99-j-2X^+H-2+6 i ^"^ these togetiier make the 
25lh multiple of 9 wIlli an excess of 1. 

Wheretore every number exceeding 9 may be expressed by 9s and 
an excess less than 9. But lliis property is common to all num- 
bers; for every number may be expressed by 10s. or 10s and an 
excess less than 10 ; and by 8s, or 8s and an excess less than 9. The 
demonstration of this is obvious by counliiig off the terms of the 
prinle series by is, 3s, 3s, 4s, &c,, and by setting down the measur- 
ing number for every time it is repeated. T!ie formation of series 
is therefore the simplest illustration of the composition of numbers. 
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m 8:j 1 a4 1 b5 1 80 


87 88 


89 


90 


iV A 1 A 1 A 1 * 


A * 


A 


•.-V 



SIMPLE ADDITIOI, 

To add is to find a term in tlic line of numbers, or the 
liae of the prime series, to whicli al! tiie units of the given 
numbers will extend. 

Thus 6 and 7 extend to 13, 9 and 8 reach to 17, 

In class : How far upon ihe line of numbers will the 
units of the follovring numbers extend ; viz., 

1, 3, and 3? 9, 10, and II? IT, 18, and 19? 

3, 3, and 41 10, 11, and 13? 18, 19, and 20? 

3, 4, and 5? , U, 13, and 13? 19, 30, and 31 ? 

4, 5, and 6? 13,13, and 14? 20,31, and 23 ? 

6, fi, and 7? 13, 14, and 15? 31, 33, and 33? 
0, 7. and 8 ? 14, 15, and 16 ? 33, 33, and 24 ? 

7, 8, and 9? 15, 10, and 17 ? 23, 24, and 26? 

8, 9, and 10? 16, 17, and 18? 24, 25, and 36? 

Here we have arrived at numbers too high for oral an- 
swers ; but in case of inability, the reader may resort to 
the line of numbers for assistance. 

It now becotnea necessary to recur to the principles of 
the decimal notation : viz., ten Is are 10 ; ten 10s are 100 ; 
ten 100s are 1000, &c. And since 9, the highest digit, 
supplies every rank, with its full complement of units, if 
another number be added to 9 the rank overflows, and 
tetj of the units, or twenty, or thirty, as the case may be, 
are carried to the next ranlt. on tbo left, and al! the units 
over what completes one, two, three, or more tens, are 
set down in the rank which has been added ; thus, 

*9 ^m "999 '9999 99999 



The number carried is one for every ten. 

The same overflow of units, from rank to rank, 
from addition when the ranks are filled by the a 
several smaller digits instead of 9. 
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91 92 1 93 1 94 


96 1 ye 1 97 1 98 1 9y 1 100 1 
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y 

3 
4 

To 

From 
Ihe folic 


12 
34 

56 

?S 

M 

the fg re going 


123 1234 12345 
456 23^ 23456 
789 3456 34567 

012 4567 45078 

remarks and examples ia deducec 



Place units under units, tens under tens, &c. ; begin 
at the right, hand and add upward; set down the sum 
of each column, if less than ten ; but if the sum consist of 
two figures or more, set down only the units, atid carry 
the rest to the next column, setting down all at the last. 

Proof. Add the columns downward, or divide the work 
into parts; take the sum of each part, and the sum of 
these aums shall equal the whole amount. 

Otherwise: The excess of 9a in the sum of the digits 
of the given numbers will equal the same excess in the 
whole amount. 

Examples for the Slate. 
$ 5 cU.35 mills 125 yds. 45 

7 50 

9 75 



375 


364 


1398 


625 


376 


6250 


875 


2ie 


S26 


1000 


829 


7854 


1225 


93 


2240 



Note. The answers of some of the following questions 
are given in Subtraction. 

6. Statements from the Custom House, New York, 
showing the amount in dollars of importations for Sep- 
tember, 1846 and 1847. 

$600,849 Free goods. $916,109 Free goods. 

5.2r2,fl23 Dutiable. 8.1U.8'15 Dutiable. 

10,014 Specie, 94,546 Specie. 

* 1 in 1816. ^ ? iu 1847. 
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1 101 


1 103 


103 I 104 1 105 


106 


107 


108 


ioy|iio| 


j^ 
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7. Duties paid at the Custom House, New Yoi 
ing three months in 1846 and 1817. 

$14,611,535 July and August. $16,182,251 

1.542.455 September. 3.09 5 .604 

"S f ill 1846. 9 n 



8. Exports fron 
1847. 

©2.235,401 


New York in September, 1846 and 


Domestic. $2,672,453 


388,169 


Foreign. 193,375 


2,256 


Specie. ■ 350,925 


$ ? 


in 1846. $ ? in 1847. 


9. Imports to N 


w York for ten months, commencing 


December 1, 1845 


and 1846. 


84.076,673 


December, 94.878,655 


6.283,010 


January, 6.068,999 


4.749,091 


February, 7.409,637 


9.813,491 


March, 8.177,141 


6.440,815 


April, 13.723,526 


5,438,397 


May, 7.033,713 


5.873,655 


June, 6.638,280 


e. 195,709 


July, 9.106,399 


8.457,124 


Auguat, 13.574,041 


5.833,815 




$ ; 


in 1845. $ t in 1846. 



10. Europe measures 3387109 square miles ; Asia, 
16728003; Africa, 11652443; America, 16504304; Aus- 
tralia and the rest, 4164430 ; how many square miles of 
land 00 our globe? Ans. 52436177 sq. m. 

11. Merchants use ruled books to keep straight their 
mey colufflns, for addition. 



Dots. 


en 




Dols, 


els, 




Dols. 


r-lR 


3456 


75 




3S57 


2H 




2438 


Ki 


9633 


3M 




8375 


93 




4823 


:^6 


7459 


M 




2^7 


39 




9S34 


29 


6873 


«9 




57^8 


75 




3976 


H7 


8934 


23 




7682 


4a 




2569 


45 


! 






'■ 




■ 
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ADDITION. 



ill" 


1 112 1 113 


114 1 115 1 116 1 117 1 118 1 119 1 ''■«| 


xirr 


iT^^I-rb t+tIt+t l-rblT+rltirlTlr^lTiirl 


13 


Exports from New York for leii moiiLlis, com- 


menc 


ng December I, 1845 aad 1846. 




§3.796,314 


December, 


»4,066,831 




3.133,696 


Jan nary. 


3.193,626 




1.973,545 


February, 


3.468,000 




1.309,698 


March, 


4.146,896 




3.828,880 


April, 


3.933,674 




3.114,649 


May, 


4.159,864 




4.062,349 


June, 


7.356,390 




3.119,295 


■July, 


6.837,340 




y.678,627 




6.045,108 




3.638,835 


September, 


3,316,752 




S ? 


in 1845. 


S ? in 1846. 



13. Questions in chronology, showing the order of suc- 
cession and reign of English dynasties and kings, com- 
mencing with the old Saxon, a. d., 837. 

Ou) Saxon, 897 Harold's, 3 Edward's, 30 Stuarts, 1 

Egbert's, 11 Hardican- Edward's, 60 James', 23 

Ethelwolf's, 19 ule's, 3 Richard's, S2 Charles', 24 

Elhelred'C 6 Edward's, 24 Henry s, 14 j^^^^. 4 

Alfred^ ' 28 H^"'''^' -B ^f£l' „9 ; 

Edward's, 25 Norman, 1 ^^"'^5'^' _f^ Revoldtion, f 
Athelstan's, 16 William's, 21 Yorkers, 1 ^^illiam and 

Edmund's, 1 William's, 13 Edwaid'3, 23 Marys, 14 

Edred's, 7 Henry's, 35 Edward's, 00 Amies, ^ 

Ewl'' 16 S'ephen's,_l£ Richard's,_3 j^^„^^^^_ , 

Edward''s, 4 Plantaoenet, l Tddore, 1 George's, 13 

Etheked's, 37 Henry's, 35 Henry s, 24 Georges, ^3 

Edmund's I Richard's, 10 Henry's, SS Georgrt, 60 

' John's 17 Edward's, 6 George's, 10 

Danish, 1 Henry's, 56 Gary's, 5 William's, 7 

Canute's, 19 Edward's, 35 Ehzabel;h's,_45 Victoria's, 10 

In class: In what year did the Old Saxon dynasty commence'? 
—the Danish 1— the New Saxon 1— the Norman ?— the Plantagenet 1 
—the Lancaster ^-tbe York 1— the Tudor 1— the Sluart 1— the Han- 
overian 1. What year is the lOth of Victoria t 

14. Succession and reign of the sovereigns of France, 
commencing a. d., 768, at the accession of Charlemagne. 
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Caklotinqi 




1 ViLOlSB, 


% Henry's, 2 




768 Hugh Canet's,8 Philip's, 






i,46 Robert's, 


35 John's, 






35 Henry's, 


29 Charles', 


16 Louis', 1 


Charles', 


37 Philip's, 


48 Charies', 


43 Louis', 


Louis', 


2 Louis', 


39 Charles', 


•^ HEPDBt.TO, 

ff Dileetory and 
JP Consulate, 


Louis', 


3 Louis', 


43 Louis,' 


Cliartes', 


i Louis', 


3 -LoaW, 


Eudes', 




44 i,^f,nmpn 


, EMl'llitl, 


Charles', 


23 Philip's, 


' 33 N^Ppleo'i's 


Robetl's, 

Lolhaire's, 
Louis', 


13 Louis,' 
18 John's, 
B3 Philip's, 
2 Charles', 


^ Henry's, 

2 Charles'; 
^ Henrj-'s, 


^^ Charles', 

14 RBrOLTITlON, 

15 Louis Phii- 
~-T ip's. 



In class: Inwhat year did the Oarlovingian dynasty c( 
in France 7— the Capetian J— the house of Valoise 1— of Angou- 
lemei—ofEowbou'?— the Republic 1— the Empire 1— the Revolu- 
tion 1— What year of oui' Lord ia the 17th year of Louis Philip J 

15. The censua of the United States, taken in 1840, 
makes the population of the several States as follows, 



Maine had 
N, Hamp., 

Vermont, 
It. Island, 

Connecticut, . . . 
New York, 2.428 931 
N, Jersey, 373,300 

Delaware, ' T8'fi85 



501,793 Marylanil, 469,233 Ohio, 

H8t,574 Virginia, 1.339,797 Indiana, 

737,«99 N.Carolina, 753,419 Illinois, 

S, Carolina, 594,39 



108,830 



Georgia, 

Alabajna, 

Missisaippi, 

Louisiana, 

Tennessee, 

Kentucky, 



1,392 Arkansas, 

590,756 Michigan, 

375,061 Florida, 

353,411 Wisconsin' 

899,210 lowaT,, 

729,833 Dis. Col., 



In clas.^: How many Stafe.i and Territoriesare mentioned above! 
What was the population of the first ten 1— of the second ten 1— of 
the third ten '?— ol the whole number 1 What is [he meaning of ta- 
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SBIPLE SUBTMCTIOX 

leaa number from a greater ; 

f one number extend beyond 
the unita of another number upon the line of the prime 
series, or line of niiaibers. 

Hence, there are two terras given and one term sought. 

1. The minuend is tlie greater given number 

2. The subtrahend is the less given number. 

3. The dijference, remainder, or residue, is the num- 
ter sought. 

The terms are of the same- kind ; or, at least, they must 
be such as to come under some common name, and have 
the same measuring unit. 

In class : 1. Begin at 1000 upon the line of numbers, 
and count off all the units, oneby one, until none are left, 
This may be done by repeating the terms of the series 
backivard ; thus, 1000, 999, 998, 997, &c. 

3. Begin at 1000 upon the line of numbers, and count 
otr all the units, two by two, until none are left. This 
may be done by repeating the terms of the aeries of even 
numbers ; thus, 1000, 998, 998, 994, 992, 990, &.c. 

After the same manner, other numbers are subtracted. 

3. Count off 1000 by 3s. S. Count off 1000 by 8s. 

4. Count off 1000 by 43. 9. Count off 1000 by 93. 

5. Count off lOOO by 5s. 10. Count off 1000 by 10s. 

6. Count off 1000 by 6s. 11. Count oinOOO by lis. 

7. CountofflOOOby 7s. 13. Count off 1000 by ISs. 
Here we arrive at numbers too high for oral responses, 

and which require a statement in accordance with the 

ranks of which they consist ; as units, tens, hundreds, &c. 

Rule. 

mder the greater ; so that 
ider tens, &c. Begin at 
the units' place, taking the lower figure from the one 
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145 


i 148 
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148 


149 
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xh- 1 -A 1 rh- 


l+T 


Th 
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Th 
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above it, if possible ; if not, add ten to the upper anil sub- 
tract ; set down the remainder ; add 1 to the nest lower 
figure for the 10 (if any) added to the upper : continue 
the same process to the last rank on the left. 

Proof 1. Remainc!er-]-Subtrahend=the Minuend. 

3. Minuend— Remainder^ Subtrahend. 

3. The excess of 9s in the digits of the minuend is equal 
to the excess of 9s in the digits of the Subtrahend and 
Remainder. 

Examples for the Slate. 

From 854633 Minu. 57^943 Minu. 839154 =3 
Take 23149Q Subtra. 349275 Subtra. 451938 i 
Diff. 683136 Rem. 823666 Rem. 367316 \ 

854633 Proof 1. 349375 Proof 8. Vro'oFS. Excess. 



10. The value of goods imported into New York, in 
September, 1846, was 5883786 dollars ; and in Septem- 
ber, 1847, 9122500 dollars ; what was the increase ? 

Ans. 3338714. 

11. The duties paid at New York in July, AugMst, and 
September, 1846, amounted to 161539S0; and in the 
same months of 1847 the duties paid at that custom house 
amounted to 18378855 dollars ; how much was the in- 
crease t Ans. 3134875 dols. 

13. The exports from New York, in domestic and for- 
eign merchandise and specie, in September, 1846, amount- 
ed to 3028835 dollars, and in September, 1847, to 3316753 



dollar 



IS. 587927 dols. 



Hosted by Google 



; SUBTHACTION. 



151 


15a 1 153 \\bi\ 155 |156 | 


157 


1 158 1 169 


100 1 


l-rirlTiirlTiTlTiTlT^lT+Tl 


tV 


1 -riT 1 T+, 


l-riu 



13. The value of imports to New York, for ten months, 
commencing Dec 1, 1845, was 62210770 dollars; and 
for ten months, commencing Dee. 1, 1846, was 78732891 
dollars ; how much was the increase ? 

Ans. 16533113 dols. 

14. The value of exporte from New York, for ten 
months, commencing Dec. 1, 1845, was 36633678 dol- 
lars; anJ for ten months, commencing Dec. 1, 1846, was 
45322371 dollars ; how much was the increase ? 

Ans. 18688793 dols. 

15. By the census of 1820, the population of the Unit- 
ed States amounted to 9635734; and by the census of 
1840, to 17013666 ; what was the increase? 

Ans. 7386833. 
10. In 1815, the revenue of the U. S. was 37666436 
dollars ; in 1830, it was only 15384546 ; also of the for- 
mei; amount 14491739 dollars was received at New York ; 
how much was received at all other ports J and how much 
the decrease ? Arts. Other ports, 33164697 dollars ; de- 
crease, $33371890. 

17. The whole revenue of the U. S. from 1789 to 1815, 
was 347019302 dollars ; the expenditure during that time 
was 184719336 dollars ; how many years intervened 1 
and how m^uch surplus left io the treasury ? 

Ans. 63399960 dols. and 26 years. 

18. In 1816, the U. S. owed 123016375 dollars ; and 
in 1824, only 90177962 dollars ; how much of the debt 
was paid in the mean time ? Afis. 32838413 dols. 

19. Receipts and expenses of the Baltimore and Ohio 
Railroad and Washington Branch, for two years, 
—ending Sept. 30, 1843. —ending Sept. 30, 1844. 

Receipts, $575,335 08 Receipts; $658,619 98 
Expenses. 287,153 73 Expenses, 394,833 29 

S ] $ 1 

30. How much did the profits of 1844 exceed those of 
1843, by the estimate in example 19? Ans. ©75,705 33. 
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SIMPLE MULTIPLICATION. 

To multiply is to apply a given number of units of the 
same kiiiJ, repeatedly, to the line of numbers, to find any 
required multiple of a given number. 

Every number (waving etymology) is the first multi- 
ple of itself, its double is tfie second, its triple is the 
third, &.C. 

The line of numbers and prime series are the same ; 
every number and every multiple of a number, is a term 
of tliis series. 

The multiples of the first twelve numbers were found 
by adding, in Case 1, Introduction. 

Every term of the prime series, that is, every number, 
is a multiple of 1. Every second term is a multiple of 3. 
Every 3d is a multiple of 3. Every 8th is a multiple of 8. 
Every 4th is a multiple of 4. Every 9th is a multiple of 9. 
Every Bth is a multiple of 5. Every 10th is a mult, of 10. 
Every 6th is a multiple pf a Every lltli is a mult, of 11. 
Every 7th is a multiple of 7. Every 13th is a mult, of 12. 

A common multiple is a term to which two or more 
terms extend. 

Class Exercise upon the Line of Numbers. 
Repeat 1260 multiples of 3. Repeat 300 multiples of 7. 
Repeat 840 multiples of 3. Repeat 315 multiples of 8. 
Repeat 630 multiples of 4. Repeat 290 multiples of 9. 
Repeat 504 multiples of 5. Repeat 253 multiples of 10, 
Repeat 420 multiples of 6. Repeat 210 multiples of 12. 

The last multiple of each of these series is the least 
common multiple of all the numbers above mentioned. 
What is it? 

The exercise above prescribed is voluminous, but very 
easy ; teachers may use their discretion as to the citciit 
to which they will carry it in class. 
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In Multiplication there are two terms given : it is evi- 
dent, also, that a unit is always given. 

The multipUcand is the number to be applied (mil.). 

The multiplier is the number of applications (mr,). 

The product ia the required multiple (pt.). 

Since mdXmr=lXpt, therefore, 1 : md : : mr : pt. 

The multiplicand and product are quantities of the same 
kind ; the multiplier is also of the same kind in parcels, 
of which the multiplicand is one. 

It is more convenient to use the less number as multi- 
plier; and a change of the factors will not affect the pro- 
duct; for 12 boys may stand in 3 rOws of 4 each, or 4 
rows of 3 each ; so that 4 times 3 equal 3 times 4. 

The factors are the multiplicand and multiplier, and 
when the units of a product take the form of the table 
below, the product is called a rectangle. 



Table showing 13 mt 


IHp 


es of the first 12 numi 


M. 


1 2 


3 


4 


5 


6 7 8 9 iO 11 13 1 


3 4 


« 


S 


10 


13 14 16 18 20 22 


24 


3 6 


« 


13 


15 


18 


21 1 24 1 37 1 30 1 33 


36 


4 8 


13 


16 


3U 


m 


28 1 32 1 36 1 40 1 44 


48 


5 10 


15 


20 1 25 


30 35 1 40 1 46 1 60 [ 65 


60 


6 12 


18 


34 1 30 


38 43 1 48 1 64 1 60 1 66 


73 


7 ii 


21 


38 35 


43 


49 56 1 63 70 1 77 


84 


8 16 


34 


32 40 


48 


56 64 1 73 80 1 88 


96 


9 18 


■37 


36 45 


54 


63 73| 81 90 1 99 |I08 


10 30 


30 


40 60 


60 


70 80 1 90 100|UO|120 


U 22 


33 


44 55 


66 


77 88| 99 110 |121 |133 


13 iM 1 36 


48 60 


72 


84 1 96 11081130 |!33|144 



In this table the factors are the terms of the prime se- 
ries at the top and on the left ; the lines leading from the 
factors meet at the products, which consist of as many 
units B3 there are spaces cnt off. 

Every number, except the first, is a composite number ; 
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but niimbera composed only of ones, as 5, 7, 11, 13, 17, 
19, 33, &c., are usually called prime numbers ; the term 
composite is therefore restricted to iminliera composed of 
Ss, Ss, is, and all higher numbers ; every rectangle ig a 
composite number, and may very easily be resolved into 
its factors, after a careful performance of the exercises 
already prescribed, or by finding the numbers in the ta- 
ble of multiples, and the factors above and on the left 

el4? IB? 16? 18? 



36? 40? 43? 44? 45? 



66? 56? 60? 63? 



66? 70? 73? 77? 80? 



131 ? 133? 144? 

Ans. 3 and 7 are the fafitors of 14 ; 3 and 5 are the 
factors of 15 ; 4 and 4, or 3 and 8, are the factors of 16, &c. 

Of the formation of Rectangles, or Series whose terms 
are of two dimensions and variahlo increase. 
Once 3=whaft 
twice 3= 



Once 


. 4=what 


twice 


5= 


3 X 


6 = 


4 X 


7 = 


5 X 


8- 


« X 


9- 


7 X 


10 = 


S X 


11 = 


9 X 


13 = 


10 X 


13 = 


11 X 


14 = 



The student will please to mark these rectangles in 
pencil points upon the slate, giving to each its proper di- 
I, length and breadth. 



Let our readers now accompany us (o the fori or navy ysxS., and 
see the order of ibe cannon balls piled in rectangular courses, form- 
ing series of lerms similar to lliose above ; or it may bi 
able to view the Biniling hills of CO " " '-■"■-' 

out in similar rectangles. 



e fruilful orchard, laid 
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Mercantile Numbers, -upon the Pritne Series. 
One $ extends to 100 upon the line of cents ; 2® ex- 
tends to what term! 3^ to what^ 4$ to what? 6$ to 

One lb, extends to 16 upon the line of ounces ; 2 lbs. 
extend to what term ? 3 lbs, to what ? 4, 5, &c., to what ? 

One dwt. extends to 34 upon the line of grains ; 3 
dwts. extend to what term 1 3 dwts, to wliat ? 4, 5, 6, &c., 

One ton extends to 30 upon the line of cwts, ; 3 tons 
extend to what term ? 3 tons to what ? 4, 5, 6, &c., to 

One foot extends to 13 upon the line of inches ; 2 feet 
extend to what term? 3 feet to whati 4, 5, 6, &c., to 
what? 

One furlong extends to 40 upon the line of poles ; 3 
fur, extend to what term ; 3, 4, 6, 6, &c., to what ? 

Of the Multiplication of High Numbers. 
Rule 

Case 1. When the multiplier does not exceed 13, place 
it under the multiplicand ; multiply each rank successive- 
ly, from the lowest to the highest ; carry 1 for every 10 
of each product, and set down the excess as in addition, 

J^oof. Reject Sis from the digits of each factor, and also from tha 
product of [tie two esoesses ; the eieess of 93 in this product will 
equal the same excess in the whole product. 

Or, the product being a replicationof the multiplicand, may be 
found by audition ; also by subiracting the multiplicand repeatedly 
from the product, in Ihe end nothing will be ]eit ; but it is a shorter 
proof to divide the product by the multiplier, and so to find tlie mul- 
tiplicand. 

Examples for the Slate. 
1. Multiply 87654 by 3, and 98765 by 3. 
Md. 87654 - 3 ■ Md. 98765 = 8 ■ 

Mr. a = 2 g Mr. 3 = 3 S 

Pt. 175308 = 6 W pt. 29639.5 = 6 W 
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3. Multiply 123456789 by 2, and by 3. 

3. Multiply 193456789 by 4, and by 5. 

4. Multiply 1S3456789 by 6, and by 7. 

5. Multiply 123466789 by 8, and by 9. 

6. Multiply 123456789 by 10, aati by 11. 

7. Multiply 123456789 by 13, and by 13. 

The class will now add together these 13 products. 

8. Multiply 123456789 by 90, which is the sum of the 
twelve multipliers above ; this product will eq^uaj the sum 
of the twelve products, if the work be true. 

Rule. 

Case 2. When the multiplii-r is a composite number, 

that is, the product of two or more factors , multiply by 

oce of the factors, and that product by another, aod the 

second product by a third, and so on. 

In class : Resolve the following multipliers into their 
factors : viz., 16, 27, 35, 45, 65, 64, 73, 84, 88, 96, 108, 
120, 133. And if help is required, the table of multiples 
is at hand ; find the number in the table, and above, and 
on the left, are the factors. 

Examples for the Slate. 
1. Multiply 345678 by 16; that if 
Md. 346678 
Mr. 4X4=16. 



Note. These two operations prove each other. 

3. Multiply 345678 by 27 and 36. i . 

3. Multiply 345678 by 45 and 55. 4 ' ^ 

t ^"Ir^l^ ^^ ^ S '"1 «fi ^^'^- 10M68824. 
6. Multiply 345678 by 84 and 88. ) 
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6. Multiply 345678 by 96 and 109. ) i-^Tfiaqifift 

7. Multiply 345678 by 120 and 132. \ ^"^' ^^^*'-^^^*^- 
Note. In each of the answers above there are four pro- 
ducts added together. The sum of the units of the twelve 
muhipliers is 926 ; therefore, 345678 multiplied by 926 
will give the sum of the twelve products. Sec Ex. 3, 

Rule. 

Case 3. When the multiplier is any number whatever : 
Make a product, first for the units, second for the tens, 
third for the hundreds, &c. ; place the first figure of each 
product in the ranlt of its multiplier, and lake the sum of 
all the products for the answer. 

Examples for the Slate. 
1, Multiply 78654 by 876, and by 543, 
Md, 78654=3 78654=3 

Mr. 876=3 » 643=3 ^ 

_ _0> _ 01 

471924 "^ 'o 

550578 I i 

629333 a a 



Ft. 68900904=0 



3. Multiply 345678 by 936. 

3. Multiply 345678 by 234. > 

4. Multiply 45678 by 2345. ( 

5. Multiply 45678 by 3456. i 

6. Multiply 54678 by 4567. < 

7. Multiply 67891 by 13345. j 

8. Multiply 45678 by 3570. I 

9. Multiply 12345 by 10506. } 

10. Multiply 54320 by 9875. t 

11. Multiply 9532 by 90178. i ' 

12. Multiply 5849 by 8043. \ 
Note. In order to disguise the answers, the sum of two 

answers are given. Some scholars are accused oicohbling 
answers. 



Ans. 188003563. 
Ans. 407577594, 



, 1001184855. 
s, 666106570, 



Ans. 906620203. 
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Special Rules. 

1. To multiply hy 10, 100, 1000, Sk., annex to the mnltiplicana 
the ciphers of the multiplier, always giving the right of the line to 
the units' rank. 

3. Ciphers on the right of any multiplier may he joined to the 
multiphcand, multiplying the result by the sigoilicant figures. 

3. To multiply By 9,99, 999, &c., join to the mulliplicaniJ as 
many Os as there are 9s; tben suhtract the multiplicaad from the 

4. When, in the multiplier, a composite number follows a factor 
of itself, as in 168, 16 followsS, mulliply **iP''°<'°" "fS I'J 2of the 
rank above 8, 

5. When the miiltiplier tonsists of two figures, one of which is a 
unit, as 18, 41, &c.; maltiply by the other only, and add the multi- 
plicand, according to the rank of the oBit, whether first or second. 



Examples for the Slate, 



3. Molciply 96 by 340, and by 300. 

4. Multiply 96 by 360, and by 3400. 

5. Multiply 63 by 9, and by 99. 

6; MiTltiply 52 by 999, ard by 9999. 

7. Multiply. 76 by 169,. and by 189. 

8. JWultiply 76 bv 147. and by 126. 

9. MuJtiply 336 by 18, and by 41. 

10, Multiply 386 by 19, and by 61. 

11. Multiply3G5byllno. 
I3. Multiply9Bby 3300. 

13. Multiply 53 by miO,and subtracl 

14. Multiply 76 by 630. 

15. Multiply 286 by 139. 



(See No. 11.) 
(See No. 13.) 
(See No. 13.) 
(See No. 14.) 
(See No. 15.) 



SIMPLE DmSION. 



To divide is to cut into equal sections or parts, to fiod 
how often any measure may be applied to a quantity. 

The prime series, or line of numbers, to 2530 terms, 
extends along- the head of these pages. The spaces oc- 
cupied by the numbers may represent units of any species, 
or denomination ; as men, dollars, acres, tons, miles, &c. 
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The measure of a quantity is that which dicides it ex- 
actly. Erery number used as a measure is one ; it divides 
the quantity iato units of its own value. 

The greatest measure that will divide a quantity is its 
half ; but the half of 3520 is too large for beginners. Let 
us begin with the smaller measures. 

Class Exercise upon the Lino of Numbers. 

1. TIow often will the measure 1 apply to 3530? 

As the merchant applies his yard-stick to the cloth, 
saying owe, twa, tkree, four, &c., so the class, in sueces- 
aion, not in chorus, count the spaces upon the line of 
numbers ; thus, one, two, three, four — Hold ! the answer 
is known ; it is 2530 ; because every number declares its 
own distance, in units, from the first point of the series. 

3. How often will the measure 3 apply to 35207 

The class, calJiiig 3 one, 4 two, 6 three, &c., proceed 
along the series of even numbers to the end. 

Nate. Repeating une terra every second, the class will occupy 31 
minutes upon this question. Tlie time will be well employed. 

3. How often will the measure 3 apply to 3620 ? 

The class, calling 3 one, 6 two, 9 three, proceed to the 
end in 14 minutes. 

After the same manner applj' the following measures : 

4. In 2530 how many 4s ? 8. In 3520 how many &st 

5. In 2520 how many 5s 1 9. In 3620 how many 98 ? 

6. In 2520 how many 6s ? 10. In2530bowmanyl08? 

7. In 3530 how many 7s? II. In3530howmanyl2s? 
A common measure of two or more terms is that which 

will divide each of them exactly. Therefore, 
3 is a common measnre of every even number. 
3 is a common measure of every 3d term in the series. 
4, of every 4th term ; 6, of every 5th term ; 
6, of every 6th term ; 7, of every 7th term ; 

8. of every 8th term ; 9, of every 9t!i term ; 
10, of every lOth term ; and so of all others. 

The dividend, divisor, and quotient, are terms or words 
applied to quantities in division. The former two are 
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given, the latter is required. The dii'idettd and quotient 
are of the satae species ; the divisor is also the same in 
parcels, of which the quotient is one. 

Dipiduals, subtrahends, and remainders, are termswhich 
result from the operation. 

Because dividend+dii'isor=quotieat-^l, the terms are 
proportionals ; tlius, dd : dr : : qt : 1 ; or dd ; qt : : dr : I. 

When the divisor does not exactly measure the divi- 
dend, but leaves a remainder at the last, the quotient is 
completed by writing the divisor under the remainder : 
thus, 18-^4=4f ; 31-^5=4^, &c. 

Mercantile Numbers upon the Prime Series, 
100 cents count 1 upon flie line of dollars ; 300 cents 

count how many t 300 cts., how many ? 400, how many ? 
16 ounces count 1 upon the line of pounds; 33 oz. 

count how many? 48, how many? 64, 80, tfec, how 

34 grains count 1 upon the line of dwts. ; 48 grs. count 
how many? 73 grs,, how many? 96, 120, &c., how 
many? 

20 cwt. count 1 upon the line of tons ; 40 cwt. count 
how many? 60 cwt., how many? 80, 100, &c., how 

13 inches count 1 upon the line of feet ; 34 in. count 
how many ? 36 in., how many ? 48, 60, &c., how many ? 

40 poles count I upon the line of furlongs ; 80 poSes 
count how many! 120, how many! 160, 300, tfec, how 
many? 

lii sq, inches count 1 upon the line of sq. feet ; 388 
sq. in. count how many ? 433, how many ? 576, &c., how 

8 quarts count 1 upon the line of pecks ; 16 qts. count 
how many? 24, 33, 40, &c., how many? 

60 minutes count 1 upon the line of hours ; 130 min. 
count how many ? 180, how many ? 340, 300, &.c., how 

30 degrees count 1 upon the line of signs ; 60 deg. 
count how many ! 90, 130, 150, &c., how many ? 
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Statement of the Terms in Division, 
It is usubI to place the divisor, great or small, on the 
left of the diyidend ; if great, the quotient taltes the right 
of the dividend, and the worfc appears in a succession of 
subtractions below it ; if small, the quotient is set below, 
and the work is more mental. The former is called Long, 
and the latter 

Short Division, 
Rule. When the divisor does not exceed 12, the first, 
or first two or three figures will contain it a certain num- 
ber of times, and mostly leave a remainder ; set down the 
number of times as quotient ; and join to the remainder 
(if any, if not, take) the next figure for a new dividual, 
which wOl also contain the divisor and leave a remainder, 
with which proceed as with the former ; and so to the 
end. Complete the quotient by annexing to it the final 
remainder with the divisor subscribed! 

Proof. The product of the complete quotient and di- 
visor will equal the dividend, if the work be true. 

Examples for the Slate. 
1, Divide 987654321 by 3 and by 3. 
3)987654331 



493837160^ Qootient. 



987654321 Proof. 



3. Divide 987654321 by 3, and by 4. 

3. Divide 987654331 hy 5, and by 6. 

4. Divide 98765432J by 7, and by 8. 
6, Divide 987654331 by 9, and by 10. 

6, Divide 987654331 by IJ, and by 13, 

7, Divide 13345G789 by 4, 5, and 6, 

8, Divide 123456789 by 7, 8, 9, 10, 11, a 
Note. When the divisor is a composite n 
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factors, if smdl, successively, under the rule for Short 
DiviaioD. In such operations, the first remainder, if the 
only one, will be the true one; but generally, the last 
remainder Xlast. divisor but one+ita remainder. This re- 
sultXlast divisor but two+its remainder, &c„ will result 
in the true remainder. 

But the rule for completing every quotient, os above, 
is to be preferred, as obviating all difficulty in the case 
of remainders. 

Examples for the Slate. 

1. Divide 933330645 by 27=3X9. 
27=9X3)933330645 



9)311110215 
Proof by multiplication. 34507,801^ 

3. Divide 13098730 by 35. 

3. Divide 15555510 by 45. 

4. Divide 19013390 by 55. 
6. Divide 32123393 by 56. 

6. Divide 34888816 by 72. 

7. Divide 30419664 by 89. 

8. Divide 854927® by 96. 

9. Divide 75798433 by 110. 
10. Divide 59846594 by 133. 

Long Division. 

Long Division exhibits the process of the operation 
more fully, aiid is therefore more simple than SJiort Di- 
vision. It is used in the case of large divisors, but is 
equally applicable to tlie smallest. 

RuiB. Seek how often one or two places on the left 
of the dividend will contain the highest rank of the divi- 
sor, allowing for the increase to be carried ; multiply the 
divisor by the figure found, and subtract the product from 
the first dividual; join the next figure of the dividend fo 
the remainder for the second dividual, which divide as the 
3* 



Ans. 345678. 

Ans. 345678. 

Ans. 345078. 

,4ms. 395060ff . 

Ans. 345678. 

J-ws. 345078. 

Ans. 890549H- 

Ans. ^9076TirV. 

4«s. 453383^. 
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fgrmer ; contifiue the same process to the end, a 
the last remainder to the quotient, with the divisor writ- 
tea under it. 

Proof. The method proposed in the last rule is gener- 
al, or thus : subliact the last remainder from the divi- 
dend, and divide the residue by the quotient; or thus: 
the sum of -jM the subtrahends, with the remainder, taken 
in order, will equal the dividend, 

Examples for the Slate. 
I. Divide 84G372 by 480. 

46*0)846373(1 763HJ- = 1763U 



2. Divide 13345678 by6543. Ans. 1886, 

3. Divide 7416496 by 3468. Ans. 300E 

4. Divide 4813729 by 6496. 

5. Divide 3508901 by 48!3. 

6. Divide 45757390 by 9365. 

7. Divide 33809250 by 4575. 

8. Divide 31365000 by 9250. An 

9. Divide 3160708 by 3508. -4 
10. Divide 346480 by 708. Ans. 

Note I. Ciphers on Ihe right of a divisor may be re 
ting, also, as many places Ott liie tight of the dividend, 
be joined to the last remainder. 

1. Divide 3704196 by 20, 

3. Divide 31086901 by 7100. 



Ans. 741, rem. 

Ans. 729, rem. 334. 

Ans. 4886. 



Ans. 185209^g-. 
Ans. 4378fiU. 
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3. Divide 7380084 by 23000. Ans. 320f^U. 

4. Divide 3304109 by 5800. Ans. 397-HW. 

5. Divide 83016572 by 340. Ans. 345903^. 
Note 3. When the divisor is 10, 100, 1000, &a., reject Ihe ciphers, 

and cut off for a remainder as many places on the right of the divi- 
dend, under which subscribe the divisor ; the luiit will divide no 
munber, 

Mzamplesfor the Slate. 

1. Divide 345678 by 10. Ans. 345fl7T^. 

2. Divide 345678 by 100. Ans. 345(VA- 

3. Divide 345678 by 1000. Ans. 345A^„iV- 

4. Divide 345678 by 10000. Ans. 34tfl„^. 

6. Divide 345678 by 100000. Ans. 3 i\°,°7A . 
6. Divide 345678 by 1000000. Ans. - |^^v„°u'j% - 
Note. These last extend the decimal notation to the right of unity, 

and exhibit a series called tenths, hundredths, thousandths, ten 
ihousandths, &c., of a unit. And it is not necessary tosubscribe the 
denominators or divisors, ibr the numerator shows the number of 
ciphers joined to the unit, in forming the denominator; thus, 
345678 is the number undivhled, and the successive divisions m- 
move Ihe units' place onward to the left, until at length it vanishes 
out of the numter. Thereibre the above answers maybe wriiien as 
follows, viz. : 3*567.8, 3456.78, 315.678, 34.5678, 3.15KB, and .31567^, 
iti all of which the period is the units' point. 



FEDERAL MONEY AND DECIMALS. 

The reading of fractions is now ia order. Therefore, 
beginning at -t, page 7, second iinc, the class will repeat 
the terms of the series of ordinal numbers, in auccessioti ; 
viz., first, second, third, fourth, fifth, sixth, &,c,, to the 
S530th term. 

These ordinals are denominators. First is the first 
part, as one is the first multiple of one ; half is used for 
second part, and quarter for fourth part. It is unnecessa- 
ry to repeat one so often, as uumerator. 
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In reading or repeating the terms of the fractional se- 
ries, the class finda the decimal numbers and reciprocals 
in the following order; namoly, 

Multiples, 1, 10, 100, 1000, 10000, &e. 

Parte, i, tV. tW' Wttt, ttIoth &«■ 

And because, in numerating, the higher periods and 
ranks are first read, the mitUiples are reversed and 
brought into line with the parts, thus : 

10000, 1000, 100, 10, 1, -iV. TiF, TsViT. T-wUTf, &c. 

But, as one contrivance maybe aa good as another, the 
same fractions may be expressed in a more convenient 
form ; namely, 
thus, 10000, 1000, 100, 10, 1, .1, .01, .001, .0001, &c. 

And since the Os are but counters of the distance of 
each significant figure from the units' place, we can re- 
move them ; for it is plain that the Is will perform this 
oiSce for each other : 
thus, I 1 1 1 I .1 I 1 1 

Now if these la were moveable, we could easily press 
them nearer each other ; thus, 11111.1111 ; which makes 
no change in their relative position. 

Other digits, also, instead of the Is, might occupy the 
several ranks ; because nine units is the full complement 
of each rank ; therefore any selection of one digit from 
each space in the series below, or a to fill blank places, 
is allowed by the law of the n 
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i 
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■a 
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456 


567 


6T8 
913 


123 


934 


913 
345 


133 
456 


567 


345 
678 


45G 
Tffi) 


567 
891 


678 
913 



This diagram presents two series of numbers ; the one 
haviag for its denominator an undivided unit, the other a 
unit divided into one hundred thousand parts. 
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. The divisions of Federal money are the same as die 
decimal notation, the dollar being the unit ; viz., 
10 mills, or lOOOths make 1 cent, or 100th. 
10 cents, or lOOths, make I dime, or 10th. 
10 dimes, or lOtha, make 1 dollar or imit. 
10 dollars, or la, make one eagle, or (en. 

The eagle and dime are not named in accounts, and the 
mill is too small to be regarded, unless the number of 
them is equal to ^ or ^ cent. 

The dimes and cents occupy two ranks, and when either 
place is without a significant figure, a cipher ought to 
fill it. 

The eagle, f eagle, and -J- eagle are gold coins. 

The dollar, f dollar, -J dollar, dime and i dime arc sil- 
ver. The relative value of the gold coins to the silver is 
fixed by law at 1, in weight, to 16. 

The units' point should not be omitted before cents 
under the tide of dollara ; under its own title every cent 
or other denomination is one ; under the title of dollars 
every cent is Yuisy or .01. 

Of the Reading of Decimal Fractions. 
Point, five (.6), reads five tenths. 
Point, two, five (.26), reads 25 hundredths. 
Point, three, seven, five (.375), reads 375 thousandths. 
Point, 6, 8, 7, 6 (.687&), reads 6878 ten thousandths. 
Point, 5, 6, 8, 7, 5 (.56876), reads 56 thousand 875 
hundred thousandths. 

Of the Reduction of Federal Money. 
Let the units' point always stand on the right of unity. 
To change a low title to a higher one requires the re- 
moval of the units' point toward the higher. 
Examples for the Slate. 
46678. mills make 4567.8 cents. 
4667.8 cents make 456. 7S dimes. 
466.78 dimes make 45.678 dollars. 
45.678 dollars make 4.5678 eagles. 
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To change a hig-her title to a lower one, requires the 
removal of the units' point toward the lower. 

Examples for the Slate, 
4.5678 eagles make 45.67S dollars. 
45.678 dollars make 450.78 dimes. 
456.78 dimes make 4567.8 cents. 
4567.8 cents make 45678. mills. 
Since Os are used only as counters of the distance of 
significant figures from the units' rank, they make iio 
change in the value of figures which are hetween them 
and &at rank : 

Thus, 0005. 006. 05. 5. are of the simple value of five, 
and .5, .50, .500, .5000, are of the value of 5 tenths. 
For the same reason Os give notice of a change in the 
value of such figures as are outside of tliein. 

Thus, 5. 50. 500. 5000. increase in the ratio of X to 10. 
and .5, .05, .005, .0005, decrease in the ratio of 10 to 1. 
But, though .5, .50, .500, &c., are of the same value, 
there is an increase in the number of parts, and a corre- 
sponding decrease in the value of each part. 

The terms of a fraction are the numerator and denom- 
inator. Both terms may be multiplied by the same num- 
ber, without changing the value of the fraction ; for if the 
number of the parts fae so increased, the value of each 
part is diminished in the same ratio. For the same rea- 
son, both terms may be divided by the same number. 

Examples for the Slate. 

Multiply the terras — Divide the terms — 

of ^ by 10. Ans. -^. of iWir by 10. Ans. fft. 

of iVet hy 10. Ans. -iWV- of iVV by 10. Ajis. -ft. 

ofibyS. Ans.^. of -ft by 3. Ans. i. 

of -f by 2. Ans. i- of % by 3. Ans. f 

of i by 3. Ans. -i^. off by 3. Ans.-^. 
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Addition of Federal Money. 

The parts of a dollar being decimal, any operation per- 
fermed upon them will apply to miles, tons, yards, gal- 
lons, or any other denomination similarly divided. 

Rule. Place units under units, inserting the units' 
point ; then the JOtha, lOOths, and other ranks will fall into 
their proper order. Begin at the right or lowest rank ; 
add and cany one for every 10, as in aiinple addition, set- 
ting the units' point in the sum under those of the given 

Examplei for the Slate. 



.0635 


.5635 


133,45 


34-56 


.136 


.635 


67.891 


18.67 


.isra 


.6875 


2.34 


34.68 


.25 


.75 


567.8 


5.09 


.3135 


.8125 


90.1234 


6.93 


.375 


.875 


5.678 


8.63 


.4375 


.9375 


9.13 


73.37 


.5 


1. 


91.3 


3.8 



1. Merchants who keep exact accounts, enter halves 
and quarters of a cent in their money columns ; and in 

ng each ^ cent f, sums them up, 

I cents, ividing by 4. 



87i 



2. What sum, under the title of dollars, will 4567 cents 
5678 cents, 6789 cents, 1334 cents, 3345 cents, and 34567 
cents amount to t Ans. $551.80. 
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3. What sum in dollars will 3456 mills, 4567 mills, 
5678 mills, 6789 mills, 1234 mills, 3345 niilla, and 34567 
mills amount to ? - Ans. ^58.636. 

4. What is the amount of $2.50, $3.75, $5.13^, $6.35, 
*7.43i, ®8.87i, and $56,111? Ans. ^90.05. 

6. What is the value, under the title of dollars, of 
567$, 567 dimes, 567 cents, 567 mills J Ans. $629,937. 

6. What is the worth, in dollars, of 678 eagles, 678 
dollars, 67H dimes, 678 cents, and 678 mills ? 

Am. $7533.258. 

7. How much do the following sums amount to in dol- 
lars, viz., 34560 mills, $6.93, $35.75, $69.18J, $356.18^, 
$85,43f, and 54289 cents? ' Ans. $1131.841. 

8. What did 3 lbs of butter at 311 cents each, 2 lbs. of 
cheese' at 18^ cents each, 6 lbs. of coffee at 1 11 cents each 
and 40 lbs. of sugar, costing in all $2.63^^, amount to ? 

Ans. $4.30. 

Subtraction of F&deral Money and Decimals. 

Rule, Set the less number under the greater, with units 
under units, tenths under tenths, not omitting the units' 
point; proceed as in Simple Subtraction, setting the 
units' point in the remainder, in a line with the points of 
the given Dumbers, 

NbU. If there be pans of a cent in the given terms, reduce them 
to the same name ; take the lower numerator from the upper, if pos- 
sible ; if not, increase the upper by a unit reduced to the same 
name ; subtract, and carry 1 to the next lower place. 

Examples for the Slate, 
From $232.56 From $34.75 From $2.13^ 
Take 139,857 Take 39.18^ Take 1.68^ 

$103703 $5,561 $ ^ 

From $5,811 From $4.66 From $13,35 
Take 3,93| Take 1.57 Take 6.78 
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7. Prom 45678 cents take 46678 mtJIa. 

Ans. $411,103. 

8. From 456 dimfis take 456 cents. Ans. $41.04. 

9. From 4567 dimes take 4567 mills. 

Ans. $453,133. 

10. From *5 take 93f cts., 81-J- cts., 56J eta., 431 eta., 
ISf eta., and H cts. Ans. $3. 

11. From 1000 cjollara awbtract $256.25, «358.75, 
$285.87i, >nd 124.63^-, in succession. 4ms. $74.50. 

12. From $750,621 take 475.06^^. Ans. $676.56f. 

13. From B67 dollars-|-567 dinies-|-567 centa+567 milla, 
take $375.63^ ; what. will remain? 4«s. $354,313. 

14. From *^45take678do!lai-s+678dimea+678cents, 
+678miUs; whatwill be thereaidne? 4)is. $1591.743. 

15.- From the aura of $3.50, $4.37^. $5.35, and $6.13^-, 
take the sum of $2.43i, $3.3H, 4.18f , and $5.06i ; what 
will then be left t Ans. $4.35. 

16. From $2345 take 2345 mills. Ans. 3343.655. 

Multi-plication of Federal Money and Decimals. 

"When, ill niuHipiication, one of the factors is less than 
a unit, tlie prodnct will be ia the same ratio, less than the 
other factor : 

for, 1 : mr : : md : pt; or, 1 ; md : : mr : pt. 

But every fraction is leas than a unit; for it is a unit, 
or some number, divided by one of higher rank ; and to 
divide one of the factors is equivalent to dividing the 
product. 

Rules. The product of two ranka on the same side of 
unity is more remote from .unity than either of the fac- 
tors. The product of two ranks, equidistant from and on 
opposite sides of unity, is nearer to, unity than either of 
the factors. The product of any two opposite ranks is a 
mean rank. 

Unit8><;units=units, units X tenths = tenth a, 

unitgX100ths=100ths, lensX ten tlis= units. 

tenaXlOOihs^lOths, 10thsX10ths=100ths. 

tenthsX 100th8=1000ths. 
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Table, of Decimal Multiplication. 
Let Che oblique cross be read times, whea the multiplier is a mul- 
tiple of 1 ; but when the multiplier is a fraolion tbe cross reads ef, 
nxpairts of, and the parallels (=) efUoJ or eyuafa. 



3X 3 tenths = .4 


3X 9tentns=2.7 


6 X fi tentha= 3.5 


3X 3 " = .6 


3X10 




6X7 


" = 4,2 


SX 4 " - .8 


4X 4 


" =1.6 


6X8 


" = 4.8 


3X 5 '■ =1. 


4X 6 


" =3, ■ 


ex 9 


» = 5.4 


9X 6 " =1.2 


4X G 


" =3.4- 


6 XIO 


1' = 6. 


SX 7 " =1.4 


4X 7 


" =3.8 


7X7 


« =t 4.9 


2X 8 " =1.G 


4X 8 


" =3.3 


7X8 


" = B.6 


3X 9 " =1.8 


4X 9 


" =3,6 


7X 9 


" = 6.3 


2X10 " =3. 


4X10 


" =4. 


7 XIO 




3x 3 " = .9 


5X 5 


" =3,5 


8X8 


■' = ii 


3x 4 ■' =1.2 


5X 6 


" =3, 


8X9 


" = 7.3 


3x 5 " =15 


BX 7 


" =3.5 


8 XIO 


'■ = 8. 


3X 6 '■ =1.8 


5X 8 


" =4. 


9-X^ 


" = 8.1 


3x 7 " =2.1 


6X 9 


" =4.5 


9 XIO 


" = 9. 


3X 9 " =2.4 


5X10 


" =5. 


10X10 


» =10. 


Sienthsx.2=.04 


3 teathEX.7=.21 


5lenthsX.8=.4 


2 ■' x.3=.06 


3 " 


x.a=.24 


6 " 


X.9=.45 


2 " X-4=.08 




X.9=.27 


6 " 


X.6=.3« 


3 •' X.5=.l 




X.4=.I6 


6 " 


X-7=.43 


3 ■' X.6=.13 




X.5=-3 


6 " 


X.8=.48 


a ■' X.7=.14 




X.6=.34 


6 " 


X.9=-54 


3 " X.8=.l6 






7 " 


X.7=.49 


3 " X.9=.l8 




x:8=:33 


7 ■' 


X.8=.56 


3 " X.3=.09 






7 " 


X.9=.r.3 


3 '■ X.4=.13 






8 " 


X.8=.64 


3 " X.5=.15 




x:6=;3 


8 '■ 


X.9=-73 


3 ■■ X.6=.18 




X.7=.35 


9 " 


X.9=.8l 


From the foreg 


ing remarks and exercises 


is deduced 



the following 

Rule. Proceed in this as in Simple Multiplication, 
and point off in the product as many ranks on the right 
of the units' rank aa there are so pointed in both the fac- 

VontT action. Invert the order of the multiplier, setting 
the units' figure under the lowest rank to be retained in 
the product; reject of the upper factor all the ranks to 
the right of each multiplying figure, adding what should 
be carried from the places omitted ; viz., I for 5, 3 for 15, 
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3 for 25, making a judicious arerage of the loss and gain 
la the rejected figures; and set the tirst figures of the 
products in a vertical line for addition. 

This contraction is necessary in preparing tabular num- 
bers. 

Examples for the Slate. 
1. Multiply 27.14986 bv 92.41035. 







37.14986 


37.14988 


93.41035 


63014.29 


13574930 


34434874 


8144958 


542997 


37149860 


108599 


10859944 


37 J 5 


5429073 


81 


434874 


14 



S508.9280*S05IO 



The operation is here contracted to 4 places. 
3. Multiply 79.347 by 33.15. Ans. 1836.88305. 

3. Multiply .63478 by .8264. Ans. ,531582193. 

4. Multiply .385746 by .0463. Ans. .00178600398. 

5. Multiply 1.5708 by .5. Ans. .7854. 

6. Multiply .125* by 64. Ans. 8. 

7. Multiply .0625$ by 138 Ans. 8. 

8. Multiply .1875 by 40. Ans. 7,5. 

9. Multiply .35 by 256. Ans. 64. 

10. Multiply .3135 by 360. Ans. 113.5 

11. Multiply .375 by 73 Ans. 37. 

12. Multiply .4375 by 356, Ans. 119, 

13. Multiply .0635, .125, .1875, .35, .3125. .375. .4375, 
and .6, each by 20, and tell the sum of all the products. 

14. Multiply .5626, .635, .0875, .75, .8125, .875, .9375, 
end $1, each by 20, and tell the siim of all the pro- 

15. Multiply 3.35f 6.25 by 30; this product shall equal 
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the sum of the producta in the last two examples, if the 
work be true. 

16. Multiply 7B dols. 75 dimes, 76 cts., and 75 mills, 
ea«h by 64, atid tell the amount of all the products. 

17. Multiply 83.335 dollars by 64; this produet shall 
equal the amount of all the products in the last example, 
if the work be true. 

18. Multiply 1.06 by 1.06, and the product by 1.06; 
also this product by 1.06 ; and invert the multiplier in the 
third operation, retaining only 6 decimal places. 

Last product, 1.362477. 

19. Multiply 1.05 by 1.05, and the product by 1.05 ; 
also this product by 1 .05 ; and invert the multiplier in the 
third operation, contracting the decimal to six places. 

Last product, 1,315506. 

30. Multiply 1.04 by 1.04, and the product by 1.04; 
also this product by 1.04! and invert the multiplier in 
the third operation, contracting the decimal to 6 places. 

LasS product, 1.169858. 

31. Multiply 1.03 by 1.03, and the product by 1.03; 
also this product by 1.03; and invert the multiplier in 
the third operation, contracting the decimal to places. 

Last product, 1.135509. 
23. Multiply 1.055 by 1.055, and tiie product by 1.055 ; 
also this product by 1.055 ; and invert the order of the 
multiplier in the second and tliird operations, contracting 
the decimal to 6 places. Last product, 1.238834. 

Division of Federal Money and Decimals. 

Since dd : dr : : qt ; 1 ; if dividend be greater than di- 
visor, quotient will be greater than 1 ; if equal, equal; 
and if less, less. But all these cases occur in this division. 

One of the objects which this rule has in view is to 
reduce common fractions to the decimal form. And 
when the numerator or dividend is leas than the denom- 
inator or divisor, it provides means of increasing the num- 
ber of the parts by lessening the value of each. 

Thus, in the fraction i, I is to be divided by 2, which 
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cannot be done until 1 is reduced to parts sufficiently 

Let I be reduced to lOths ; then there are 10 paris to 
be divided by 2 ; each of the parts is -fy, and 5 is the half 
of them ; so that -ft-, or ,5, is the decimal form of ■^. 

But there is a formula, or Rule, for these reductions, 

RvLE. Bring the numerator to the right of the denom- 
inator, using the parenthesis ; annex Oa successively, as 
far as may be required, and divide, setting the units' point 
before the figures resulting from the annexed ciphers, 

Some quotients repeat the same figure, others repeat 
several figures, and never terminate. 

Examples for the Slate. 
i)1.0 ijl.OOO fjl.OO 1)1.00000 

.5 .333i .35 .16666J 

Reduce ^ to a decimal. Reduce ^ to a decimal. 

Reduce -f to a decimal. Reduce f to a decimal. 

Reduce -J- to a decimal. Reduce ^ to a decimal. 

Reduce -J- to a decimal. Reduce ^ to a decimal. 

Reduce .^ to a decimal. Reduce 4 *<* a decimal. 

Reduce -jij to a decimal. Reduce -I to a decimal. 

Reduce -J-, -f. ^i ^nd -f to equivalent decimals. 

Reduce tV, -ft-. i^, tV, tV. H> "If' and if to equivaJenf 
decimals. And since 16 is a large divisor, place the quo- 
tient oa the right, and proceed as in Long Division. 

Another important use to be made of this Rule is to 
find tlie rate of 1 from the given rate per cent. This re- 
quires nothing more than the removal of the units' point 
two places to the left; and since in the usual rates per 
cent, there is only one figure, a cipher must be used to 
fill the blank. 

Examples for the Slate. 

■What will he the rate per unit at the following rates 
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3. At 9 per cent., or per 100 ? Ans. -r?Tr=.09. 

3. At 8 per cent., or per 100 1 Ans. rtr^-QS. 

4. At 7 per cent., or per 100 ? Ans. ■x^=.07. 

5. At 6 per cent., or per 100? Ans. -rlir=-'*(». 

6. At B per cent,, or per 1001 Ans. -Y^^.Ob. 

7. At 4 per cent., or per 100 ? Ans. ^iif^M. 

8. At 3 per cent,, or per 100? Ans. -r|nj=.03. 

9. At 3 per cent., or per 100 ! Ans. -j-2ij=,03. 
10. At 1 per cent., or per 100 J Ans. ,^^=,01. 
And since i— .5, fi^=6.6 per c„ and .065 per unit; 

also, i=.35, 61=6.25 per c, and .0625 per unit ; 
and f=.75, &|=5.7S per c, and .(©75 per unit. 
Thus the same exercise may be extended to a class of 
rates made up of muUiplea and parts of a unit. 

Set down the commission, interest, or insurance upon 
1 dollar, at the following rates per cent, 
Qh 6J-. 5f, 51, 5^, if, ii, i\, 3i, 31-, 31, 2^, 2^, 2|, 

From what has preceded, the following general rule is 
easily deduced. 

Rule, Give to the dividend always as many decimal 
places as there are in the divisor, by annexing cipliers, 
and as many more as the case may require ; proceed as 
in simple division, and point off in the quotievit as many 
fracdonal ranks as the dividend has more than the divi- 
sor, supplying the defect, if any, with ciphers after the 

To contract a loag division. Take as many places of 
the divisor as you desire to be in the quotient," and di- 
vide as usual ; then instead of joining the figures of the 
dividend to the remainders, leave out the figures of the 
divisor, adding for the increase of the figures omitted, as 
taught in contracted multiplication. 

• If the divisor have not so many figures, find a part of the qiio- 
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Examples for the Slate. 
1. Divide 2508.9280660510 by 27.14986 i 
mon form, and alao contracted to 5 places. 
37.14936)2508.9380050510(93.41035 
34434874 



Contracted to 5 quotient figures. 



NOTB.— The four questions, Nos. 

6543 ^' ^' '' ^' "" J*- ^' have in view tlie 

'ulin formation of^ a decreasing aeries, 

■^•^^ showing the aeyeral woitliB of $1 for 

the flitni'B years, fVom 1 to 20. The 

1113 eame series may, however, be more 

1 oftri readily found by involntion ; for if 

»1 lie divided hy its amount for a 

ta year, at any ^ven rate, the powers 

28 of that quotient will be the same aa 

37 the quotients dAnanded in the four 

, queetions referred to. The learner 

J may he excused fi'om. seeking any 

' more than the 1st quotient. 

3. Divide 1836,88305 by 33.15. Aos. 79.347. 

3. Divide .524583193 by .8264. Ans. .03478. 

4. Divide .00178600398 by .0463. Ans. .385746. 
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&. Divide $1 by 1,03, and the quotient by l.OS 
tliia quotient by 1,03, and so on to twenty s 
quotients ; which reserve as the former. 

First quotient, $.97087. 

6. Divide 81 by 1.055, and the quotient by 1.055, and 
this quotient by 1.055, and so on to twenty quotients ; 
which reserve as above. First quotient, $.94786. 

7. Divide $1 by 1.045, and the quotient by 1.045, and 
this quotient by 1.045, and so on to twenty quotients ; 
which reserve as above, Fii-st quotient, $.95694, 

8. Divide $1 by 1.035, and the quotient by 1.035, and 
this quotient by 1.035, and so on to twenty successive 
quotients ; which reserve for the purpose of constructing 
a table of present worths of SI, 

First quotient, $.96618. 

9. How much per day shall the laborer receive who is 
to work 359 days for $314,135? Ans. $.876. 

10. Bought 324 pairs of boots for 607,50 dollars ; how 
much was that per pair? Ans. 1$, 87c., 5 m. 

11. If 567 yards of calico eoat 106$ 31i cts,, how much 
was that per yard? Ans. $.1875. 

12. If 396 yards of silk cost 519 dols, 75ct3., how much 
was that per yard ? Ans, 1 dol., 31i "^^s. 

13. If 739 barrels of flour cost 5011 dols., 87 cts., 5 m„ 
how much did 1 barrel cost? Ans, $6,875. 

14. When 113 lbs. of beef cost 9 dols. 80 cts., how 
much is the cost of 1 lb, Ans. 8f- cts, 

15. How much cassimer at 83,645 per yard may be 
bought for $56.8675 » Ans. 31,5 yard's. 

16. At 13i- cents per lb,, how much refined sugar can 
one buy for $90.50 ? Ans. 734 lbs. 

17. At 87^ cents per bushel, how much maize will 
$56,875 purchase ? Ans. 65 bushels. 

18. Laid out in merino sheep $784, the price of each 
was $3.0625 ; how many heads did the sum purchase t 

Ans. 356 heads, 

19. If a grocer should lay out in bacon $183,8135 at 
the rate of $.1876 for two pounds, how many lbs. of ba- 
con would the sum purchase 1 Ans. 1950 lbs. 
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ADDITION OF MERCANTILE NUMBERS; 

OR, ADDITION AND REDUCTION. 

The standard of reference for the correction of weights 
and measures in France is an arc of the meridian. In 
England it is a pendulum which oscillates secoods in a 
vacuum, at the level of the sea, in the latitude of London. 
Such a pendulum is found to measure 39.1+ inches. The 
cube of one such inch of distilled water, at the tempera- 
ture of 62° by Fahrenheit's thermometer, being divided 
into 2S2458 equal parts, 1000 of these parts will be a troy 
grain, 7000 of those grains will be a pound avoirdupois, 
and 5760 of them will be a pound troy. Ten pounds 
avoirdupois make 1 gallon, which nieasures 377 cubic 
inches and iWir of another inch. 

Mercantile Numbers are such as express the divisions 
of measures of all kinds ; viz., those which apply to lines, 
surfaces, solids, or capacities ; force, gravitation, or 
weight; angles'; time. 

Role. Place every denomination . under its proper 
head, or title ; then begin at the lowest, and add each 
column separately, dividing each sum by its tabular num- 
ber ; set down the remainder and carry the quotient to 
the next higher name, and thus proceed to the last column. 

iVbie. When the tabular nnmber baa a cipher, as in shillings, 
signs, poles, minutes, Sui., sei down the units' figure of Ihe sum, and 
divide Ihe rest by tJie tens only. 

Currencies and Sterlino Money. 

Table or Scale of the Denominations. 

4 farthings (marked qr.) make 1 penny d. 

12 pence " 1 shilling s, 

20 shillings " 1 pound £. 

Therefore, qr-f-4=d, d-»-12=s, s-f-20=£. 

The farthing is seldom written under its own title, as a 
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lumber ; but generally as a fracti 
lence. 

Exaviples foT the 

£ s. d.. £ s. d, 

1. 1 10 6 2. 39 10 8 
18 24 17 6 
7 IB 6 43 15 9 
3 19 10 91 12 8 
3 8 3 87 14 7 
11 18 7 05 13 H 


Slate 


nder the title of 

3. 34 14 n 

28 13 Oi 
13 15 3i 
69 12 4f 
5G 19 7i 
75 18 9^ 


£33 14 4 


£ ? 


£ ? 



4. Set down the following suma in order, and add as 
above, namely, 1£ 2s. 9d., 3£ 5s. 6d., 3£ Ss. 3d., 4£ lis., 
5£ 133. 9(1. ; what is the amount! Ans. 17£ Is. 3d. 

5. What ia the amount of ^s. 4jd., 1£ 14a. Hd., 2£ 
16a. Ift^d., 3£ 19s. 1\A., and 5£ Ss. 4^^- ? 

Ans. 14£48. 4^d. 

6. How mnch ia the amount of 3£ Sa. Ofd., 4£ lOs. 
7id., i3£ 13s. 8id., 25£ 14s. ^A, and 81£ 15g. 8i d. ? 

Ans. 128£ 12s, 4id. 

7. Reduce the following sums, set them down in order, 
and add them into one sum ; viz., 90s., 50s., 130s., 150d., 
30d., 220d., 110s,, 60s., 70s,, 190d., 210d., 70d. 

Ans. 39£ 3s, 

8. How much do the following sums amount to, viz,, 
190d., 110s,, 60s., 210(1., 70d,, and 706. ? 

Ans. 13£ I9s. 2d. 

Trov Weight. 
Table or Scale of the Denominations. 
34 grains, marked gr.=l pennyweight, dwL 
30 dwts., or 480 grs. =1 ounce,- oz. 

12 oz., or B760 grs. =1 pound, lb. 

Therefore, gra.-s-24=dwt8., dwta,-i:20=oz., oz.-^12=Jba. 
These divisions are used in weighing silver and gold ; 
and by them jewels and liquors are estimated. 
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Examples fo 


J- the Slate.^ 






I. 24 11 19 23 


2. 35 ]1 14 18 


la 10 17 31 


33 10 13 16 


16 9 15 19 


29 8 16 14 


20 8 13 17 


31 6 12 IS 


33 7 11 15 


27 4 18 23 


43 6 9 13 


25 3 10 19 





3. There are three silver howls which weigli each 5 lbs, 
8 oz. 13 dwts. 18 grs., three dozen spoons which weigh 
3 lbs. 7 oz, 9 dwt. 14 grs., and other plate which weighs 
20 lbs. 9 oz. 10 dwts. 20 grs. ; what is the collective 
weight of the whole ? Ans. 41 lbs. 7 oz. 1 dwt, 16 gi-s. 

4. Five ingots of gold weigh aa follows : 9 lbs, 3 oz. 
18 dwts. 19 grs., 6 lbs. 3 oz. 13 dwts. 17 gra., 8 lbs. 7 oz. 
17 dwts. 21 grs., 7 lbs. 10 oz. 11 dwts. 12 grs., 5 lbs. 14 
dwts. ^ grs. ; what is the- whole weight of the 5 ingots 1 

Ans. 37 lbs. 3 oz. 15 dwts. 19 grs. 

5. What is the collective weight of ten eagles, each 10 
dwts. 18 grs. of gold ; 10 half eagles, each 5 dwts. 9 grs. ; 
10 quarter eagles, each 3 dwts. 16^ grs. ; and 10 sover- 
eigns, each 6 dwts. 3 grs, ? Ans. 1 1 oz. 19 dwts. 9 grs. 

Avoirdupois Weight. 
Table or Scale of the Denominations, 
16 drachms, marked dr.=I ounce, oz. 
16 ounces . =1 pound, lb. 

28 pounds —1 quarter, qr. 

4 quarters, or 113 lbs.=l hundredwt., cwt. 
20 cwt., or 2240 lbs. =1 ton, T. 
Therefore, dr.-t-16=oz., oz.+16-lbs., Ib3.-i-28=qr3., 
qr.-^4, or ibs.-i-112=cwta., cwts+2Q=T. 

Flour, butter, cheese, sugar, coal, iron, &c., are esti- 
mated by avoirdupois weight. 
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70 lbs.=l bushel, English wheat, 8 biishels=l quarter. 

60 11)3. =1 bushel, American wheat. Of bii,=-j- ton, 

56 Iba.=l bushel Liverpool salt, 4 bu.=l sack, and 10 
sack9=l ton. 

280 lbs.^1 Eaglish sack of flour, and 7 sacka^lO 
American, barrels of flour. 

64 lb3=l bushel ground alum salt, and 3^ bu.=l aa«k, 
and 10 sacks— 1 ton. 

In the case of articles not weighad or measured, names 
are given to remarkable numbers ; thus, 1 is called a 
piece, per head, &c. ; 3, a pair, couple, or brace ; 13, a 
dozen ; 20, a score ; 13 dozen, or 144, a gross ; and 12 
gross, a great gross. Of paper, 24 sheets^l quire, and 
20 quires=l ream. Printers count by the token, of 350 
impressions. 

Examples for the Slate. 



9,7 


14 


,. 
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3. 31 
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19 


15 


14 


73 
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3 


m 


28 


a 
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54 


1 
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56 
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IH 
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19 


84 


3 


^^■4 


7 


6 


65 


15 


1 


n 


96 


■s 


20 


•> 


4 





3. Six barrels of sugar weigh as follows: viz., 8 cwt. 
3 qra. 14 lbs., 9 cwt. 3 qrs. 16 lbs., 7 cwt. 1 qr. 12 lbs., 
cwt. 3 qrs. 18 lbs., 6 cwt. 341bs., and 4 cwt, 3 qrs. 24 lbs. ; 
what is the entire quantity 1 Ans. 42 cwt, 3 qrs. 34 lbs. 

4. What quantity of cofi'ee is there in five bags, weigh- 
ing as follows; viz., 2 qrs. 14 lbs., 3 qrs. 6 lbs., 3 qrs. 
17 lbs., 1 cwt. 1 qr. 14 Iba., and 1 cwt. 2 qrs. 27 lbs, 

Ans. 5 cwt, I qr. 21 lbs." 
6. Bought four caska of rice weighing each 2 cwt. 3 qrs. 

31 Iba., and three casks weighing each 3 cwt. 19 lbs, ; 

what ia the collective weight? Ans. 31 cwt. 1 qr. 1 lb. 
6. There were seven tubs of butter, four of which 
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weighed thus : 3 cwt. 3 qra. 13 lbs., 3 cwt. 3 qrs. 16 lbs., 
4 cwt. 1 qr. 19 lbs,, 2 cwt. 3 qrs. 25 lbs., and each of the 
other three B cwt, 1 qr, 21 lbs.; what was the entire 
quantity ? Ans. 3L cwt. 23 lbs. 

Apothecaries' Weight. 

Table or Scale of the Denominations, 

3 grains, marked gr.=l scruple, 3 or sc. 



3scr 


Pies 


= 1 drachm. 


3 o 


di'. 




8 drachms 


=1 ounce. 


i 


oz. 




13 0UH 


ces 


=1 pound. 


ft. 






Therefore, 


gr.-s-20=sc 


sc.-i^3=(ir„ 
oz.+I3=lb, 








These divisions are used in compou 


ndin 


g medic 


nes. 


mi drugs ai 


wholesale 


are estimated 


by 


a¥oirdupoia 


weight. The 


lb.,oa„gr.. 
Example 


are the same 
f/oj- the Slate 




troy we 


ight. 


lit .<z 


3 3 gr. 


a 3 








1. 14 11 


7 3 19 


3. 28 n 


1 


1 17 




10 9 


3 1 16 


34 10 


3 


3 15 





12 8 5 2 14 39 9 3 I 13 

10 7 4 1 13 10 8 4 2 11 



3. There ace five parcels of drugs, of which the first 
three contain each 12 lbs. 10 oz. 5 drs. I sc. 18 grs., the 
fourth, 13 lbs. 11 oz. 7 drs, 1 sc. 16 grs., and the fifth, 15 
lbs, 8 oz. 6 drs. 1 sc. 16 gvs, ; what is the collective 
weight? Ans. 68 lbs, 4 oz, 7 dra. 6 grs. 

4. What is the total quantity of medicine in the fol- 
lowing parcels ; namely, 5 lbs. 10 oz, 6 drs. 3 sc. IS gra., 
lbs. 9 oz. 5 drs. 1 sc. 16 grs., 7 lbs. S.oz. 4 drs. 3 3 14 
grs., 8 lbs. 6 oz. 3 drs. 13 13 grs., lbs. 4 oz, 7 drs. 10 
grs,, 10 lbs. II oz. 5 dvs. 17 grs., and 21 lbs. 4 oz. 6 drs. 
23 19 grs, ? Ans. 73 Ibi. 8 oz. 7 drs. 1 3 grs. 
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Long Measure. 
Table or Scale of the Denominations. 
13 inches, marlted in. =1 foot, ft. 

3 feet, or 36 in. =1 yard, yd. 

Bi yards, or 16i ft. =1 rod or pole, po. 

40 poles, or S30 yds. ==1 furlong, fur. 
8 furlongs, or 1700 yds.=l mile, m. 

3 miles =1 league, L, 

69^ statute miles =1 degree, (leg. or °. 

360 degrees =1 great circle of the earth. 

Therefore, in.-f-13=feet, feet-*^3=yards, yds.^5^=po., 
po. -5- 40= furlongs, fur.-t-8=m,, iii.-i-6&it= degrees. 

In the measure of horaea, a hand is 4 inches; of ropes, 
a fathom is 6 feet. An inch is the least measure that has 
It name, but parts of an inch are marked upon rules, such 
as halves, quartere, eighths, tenths, and sixteenths. 

Six points are said to make a line, and 13 Ilnes^l inch, 
but it is not apparent that such divisions are applied to 
any practical purpose. 

Examples for the Slate. 

de^. m- fur. po. n. ftir. pn, yds. 

1. 36 64 7 39 3. 24 7 39 5 

24 30 6 35 36 1 19 3 

45 52 5 31 48 6 38 3 

17 29 4 37 60 2 18 5 

19 38 3 23 7i2 5 26 1 

23 20 2 19 84 3 23 Oi 



3. Tlie march of an army for six days was as follows ; 
25 miles 7 fur. 8 po., 26 miles 3 fur. 37 po„ 38 miles 6 fur. 
33 po., 30 miles 5 fur. 38 po,, 23 miles 5 fur, 39 po, and 
31 miles 5 fur. 39 po, ; what distance did this army march t 

Ans. 167 m. 3 fur, 14 po, 

4. The distance from Washington to Dumfries is 37 
miles 7 fur. 39 po., thence to Riclimond 92 miles 6 fur. 
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38 po., ihenee to Suffolk 110 m. J fur, 3 po., thence to 
■Wilmington, N. C, 240 miles 7 far. 21 po., thence to 
Charleston, S. C, 190 miles 19 poles ; liow much, then, 
is the distahce from Washington to Charleston 1 

Ans. 673 miles. 
5. What is the sum of 4 yds. 2 ft. H inches, 5 yards 
1 foot 10 incJies, C yards 1 foot 9 inches, 7 yds. 1 foot 
8 inches, 8 yards 3 feet 7 inches, 9 yards 1 foot 6 inches, 
and 11 yards 3 inches? Ans. 54 yards 6 inches. 

Cloth Meascuk. 

Table or scale of the Denominations. 

2^- inches, marked in. =Iiiail, na. 

4 nails, or 9 inches =lquarter, qr, 

4 quarters, or 16 na, =lyarc!, vd. 

6 quarters, or 45 in. =lEng!iah ell. E.E. 

3 quarters, or*27 in. =1 ell Flemish, E.FJ. 

Therefore, inches+2f, or f^ inchea=nails, na.-f-4=qrs., 

qra.+4=yds., qrs.-i-3=E.F]. 

French dry goods are sold by the aune and -metre. 
The aune is about 45 inches, the metre 39.37-|-iiiche3, 
English statute, which is the standard in the U. Slates. 
The invoices of French goods express the quantity also 






Examples for the Slate, 
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37 3 


3 
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3. Six pieces of merino plairf measure each 37 yards 
3 qrs. 3 na., six pieces measure each 34 yards 3 qrs. 3 na., 
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e each 29 yards 1 qr, 3 na., anil six measure 
each 31 yards 3 qrs. 3 na. ; how much did the whole 24 
pieces cootain ?* Aus. 803 yds, 2 qrs. 2 na. 

4. Eight pieces of calico measure each 33 yds. 2 qrs. 
3 na., eight pieces measure each 34 yards 3 qrs. 2 na., 
eight pieces measure each 35 yards 2 qrs. 3 na., and eight 
measure each 36 yards 1 qr. 3 na. ; how much did the 
whole 32 pieces measure t Ans. 1124 yards 3 qrs. 

5. Nine pieces of Holland measure at E.FI. 3 qrs. 3 
na. each, nine pieces measure 35 E.FI. 1 qr. 3 na. each, 
nine pieces measure 26 E.FI. 3 qrs. 3 na, each, and nine 
measure each 37 E.FI. I qr. 3 na. ; how much did these 
36 pieces measure ? A?is. 9-14 E.FI. 3 na. 

Square Measure. 
Table or Scale of the Denominations. 
144 square inches, sq. in. =1 square foot, 

9 square feet =1 square yard, sq. yd. 

30}- sq, yards or 372^ sq. ft. =1 square rod, sq. po, 
40 sq. poles, or 1210 sq. yds, =1 rood, " 

4 roods, or 180 sq. po, =1 acre. 

Therefore, sq, in.-^144=sq. ft., sq. ft.-^9=sq. yds., 
aq. yds.-^30-J-=sq. po., sq. po.+40=roods, roods+40= 

This measure is used in all superficies, where lengtii and breadih 
are to be considered, as in farms or lots; also in boards, glass, pave- 
menls, plastering, wainseoling, roofing, flooring, &c. 

Bnt artificers baT'e anoflier measure, called ihe duodecimal, in 
which IS fourths ""=1 third '", 13 thirds=l second ", 12 seconds 
= 1 inch, 19 inohes=l foot. 

Surveyors use Gilmer's chain of 4 poles, or G6 feet=Ti)3 inches ; 
this cham is divided into 100 links, each link being 7.33 inches, A 
square chain=18 square poles, and 10 sqnare chains make lliO sq, 

* Add th.e yds, in one piece of each parcel, and mniiipV the svm 
by the number of pieces in imw parcel, and so in all similar cases i 
because the sum of ihe products is equal lo the product of Ihe sum. 
Or (hus ; the rectangle of two numbers is equal to the several rect- 
angles of one of Item and all the parts of the other. 
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Examples 


f07 


the Slate. 




A. 
1. 34 


3 


^39 lo' 




A. R. 
2. 75 1 


po. yds. 
30 30 


34 


•4 


36 38 




65 2 


34 18 


33 


1 


33 36 




55 3 


28 22 


28 


H 


30 37 




46 1 


32 10 


56 


a 


27 28 




35 3 


36 24 


48 


1 


34 33^ 




26 3 


18 31 



3. There are four fields which measure ench 18 A. 3 
R. 20 po.. four which measure each 16 A. 3 R. 36 po., 
four which measure each 18 A. 3 R. 28 po,, four which 
measure each 22 A. 1 R. 24 po., and four which meoaure 
each 24 A. 3 R. 39 po. ; bow much laud do the twenty 
fields contain? Ans. 405 A. 1 R. 28 po. 

4. The flooring of 6 rooms is 1 5 yards C ft. 48 in. each, 
of other six each 16 yds. 6 ft. 36 in., of other six, 17 yds. 
7 ft. 72 in. each, of other six 18 yards 5 ft. 24 in. each, 
of other six, 19 yds. 3 ft. 108 in. each, and of other six, 
30 yds. 4 ft. 96 in, each ; how much is the whole quanti- 
ty in the 36 rooms ? Ans. 652 yds. 4 feet, ■ 

6, A certain house has twelve windows which measure 
each 42 ft. 73 in., and twelve which measure each 38 ft. 
84 in., and twelve which measure each 34 ft. 96 in,, and 
twelve which measure each 30 ft. 120 in., and twelve 
which measure each 36 ft. 48 in. Now it is required to 
know the quantity of glazing in the 60 windows t 

Ans. 2075 feet. 

6. The plastering of five rooms measures each 71 yds. 
6 ft. 108 in., of other five, each 66 yds. 8 fl. 96 in., of 
other five, each 61 yds. 4 ft, 84 in., of other five, each 56 
yds. 6 ft. 73 in., of other five, each 51 yds. 7 ft. 60 in; i 
what quantity of plastering does these 25 rooms m 
Ans. 1543 yds. 3. ft. f 
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Measure. 


Table 01 


Scale of the Denominations. 


4 gills, m 


arked gls 


=1 pint, pt. 


a pints 




=1 quart, qt. 


4 quarts 




=^1 gallon, gal. 


31i gallon 




=1 barrel, bl. 


43 gallons 




=1 tierce, tier. 


63 gals., 


2b!s. 


= 1 hogshead, hhd. 


84 gals., 


3tier. 


=1 puncheon, pun. 


126 gals., o 


2 hhds. 


=1 pipe or butt, pi. 


353 gals., 


3 pipes 


-1 tun, T. 


Therefore, gla 


.+4=pin 


s, piiit8+8=gala., gals.-(-31-i 


bis., gal3.+42=ti 


r., gals. 


■i-03=hhds., gals.^84=pun. 



The gallon ia the unit of this measure ; the capacitiei 
of larger vessels are estiaiated by the gallon. 

Tills meaauve ia used for ale, beer, wioes, spirits, cider, 
mead, perry, vinegar, oil, molasses, honey, &c. But the 

gallons for wine, ale, and dry n ""' -''■'— 

same capacity, as shall be n " '' " " 
or aolid measure. 
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e no 
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ed uiid 
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the Slate. 
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25 
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3. A distiller had 6 puncheons of molasses, containing 
each 83 gals. 3 qts., 6 puncheons containing each 83 gals. 
3 qts., 6 puncheons containing each 85 gals. 2 qts., 6 pun- 
cheons containing each 78 gats. I qt,, and 6 puncheons 
containing each 80 gals. 3 qla. ; how many gallons did 
the 30 puncheons contain? Ans. 34&4 gals. 3 qts. 
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4. There are two barrels of cider which contain each 25 
gals, 3 qts. 1 pt., two which contain each 36 gals. 3 qts. 1 
pt,, two which contain each 27 gala, 1 qt. 1 pt„two, each28 
gals. 3 qts., two, each 39 gals. 2 qts. I pt., two, each 30 
gals. 1 qt., two, each 31 gals. 3 qts. 1 pt., and two, each 
32 gals. 3 qts, 1 pt. ; what quantity do the 16 barrels con- 
tain T Ans. 466 gals, 3 qts, 

6. A whale ship had on board seven vessels containing 
each 76 gala. 3 qts, of sperm oil, aeven containing each 
84 gals. 3 qts., seven containing each 83 gala. 3 qts., sev- 
en containing each 56 gals. 3 qts., seven containing each 
48 gals. I qt., seven containing each 54 gals. 3 qts. ; 
how much oil did the 43 vessels contain? 

Ans. 3836 gals. 1 quart. 

Dry Measure. 
Table or Scale of the Denominations. 

3 pints, marked pts.=l quart, qt. 
8 quarts, or 16 pts. =1 peek, pe, 

4 pecks, or 32 qta, =1 bushel, hu. 
Therefore, pts.-i-3=qts., quarta-^8=pecks, pecks-f-4, or 

qts.-t-33=bushels. 

This measure is used for grains, seeds, roots, frwit, salt, 
coal, lime, oysters, sand, &c. See under the title of 
Avoirdupois Weight, the names of other dry measures ; 
and under the head of cubic measure the solid contents 
of the bushel. 

Examples for the Slate. 
bii. pc. qt?. pis. bu. pe. qts. pta. 

1. 72 3 7 1 3. 38 ' ^ * 



1 
64 1 5 1 



3 4 1 
82 2 6 1 



52 1 2 1 
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3. A farmer brought to town 68 bu. 3 pe. 7 qts, of ()ats, 
75 bu. 3 pe. 6 qts. of wheat, 250 bu. 3 pe, 5 qts. of corn, 
96 b«. I pe, 3 qts. of rye, 136 bu. 3 pe. 4 qts. of potatoes, 
7 bu. 3 pe. 6 qta. of clover seed, 6 bu. 1 pe. 3 qts, of 
timothy seed, 37 bu. 6 qts, of flax seed, 84 bu. 2 pe. 3 qts. 
of turnips, 56bu, 2 pe. G qts. of apples, and 350 bushels 
of peaches ; how many bushels did this useful citizen 
bring in? Ans. 1161 bu. 

4. A merchant bought four loads of salt, each 78 bu. 3 
pe. 6 qts., and four loads, each 87 bu. 3 pe. 4 qts., and 
four loads, each 84 bu. 3 pe, 5 qls., and four loads, each 93 
bu. 1 pe. 7 qts., and four loads, each 69 bu. 3 pe. 3 qla. ; 
how many bushels did the twenty loads contain? 

Ans. 1054 bu. 4 qLs. 



Table or Scale of the 


Denoviinations. 


00 seconds, marked sec, or " 


=1 minute, ra. or 


(>0 minutes 


=1 hour, hr. 


34 houi-s 


-1 day, d. 


7 days 


=1 week, w. 


38 days 


=1 lunai- month, 1. m.. 


28, 39, 30, or 31 days 


=1 calendar mo., c. m. 


12 calendar or 13 lunar month 




Therefore, sec.+60=m., m 


.-^60=hrs., hrs.-i-34=d 


ds.-^7=w8., ds.-i-365J=years. 





The earth is its own chronometer ; its rolalion on ils axis form? 
the alternate change of light and shade; its revolution in Kb orbit 
foiTQS the seasons and the year. But clocks, watches, dials, and 
sand-glasses mark the smaller divisions. 

Instead of 3S5i days the common years consist or365 days, and 
every fourth year consists of 366 days, the day formed of the lour 
quarters of a day being added to F'ebruary ia that year. Every 
fourth year is therefore called leap year or tnssestile; yet not evei-y 
fourth year, because in 400 years there ace only '31 leap years ; the 
remainino; 303 axe comnton year?. The i years of Jolin Adams' 

f-esidential term were shorter by 1 day than those of any other of the 
residents, the centennial year being a common one. 
The number of days in each of the calendar months in common 
years may be seen as follows : yiz., 
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1. January, 31. 6. May, 31. 9. Seplemiser, 30, 

S, February, 38. G. June; 30. 10. October, 31. 

3, March, 31. 7. July, 31. 11. November, HO. 

4. April, 30. 8. August, 31. 13. December, 31. 
The interoalaiy day ia added to the second month, in leap years. 

Examples for the Slate. 

yrs. mos. ws. ds. ds. , hrs. .m. sec. 

1. 35 H 3 6 S, 39 23 5C 55 

33 9 S 1 31 21 52 51 

31 7 1 6 33 19 48 47 

29 5 3 3 35 17 44 43 

27 3 3 4 37 15 40 39 

20 113 39 13 36 35 



3. What is the sum of 35 years 10 mos. 2(> cIs.. 29 year^ 
?mos. 31 ds., 34 yeai-3 8 mo. 18 days, 58 yeai's 11 mo. 34 
ds., 34 yrs. 6 mos. 16 ds,, and 33 yra. 9 mos. 28 (is. ? 

Atis. 307 yrs. 7 mos. 13 ds. 

iVfffe. In adding yra. mo, ds., the dirisors will be 30 and 12 i but 
for yrs. mos. wa. ds. the divisors will be 7, 4, and 13. 

To determine the number of days Icom one date to another, the 
latter days of the former month-j-the ibrraerdays of the latter month 
-l-the days of the intervening months, if any, will be th.e number. 

4. What day of the year was the 4th of July, 1847? 

Ans. 185lh day. 

5. Pi-om the 7th of the 2d month to the 17th of the lOth 
month, 1847, inclusive, how many (Jays? 

Ans. 253 days. 

Angular or Ciiicle Measure. 
Table or Scale of the Denominations. 
60 seconds sec, or ■■' =1 minute, m. or '. 
60 miiHites =1 degree, deg. or °. 

30 degrees =1 sign, sig. 

90 degrees =1 quadrant, qdt. 

12 signs, or 360° =1 circle. 

Therefore, 8ec.-»-60=m., m.-:-60=degrees, deg3.+30= 
sigs., sigs.-i- 13— circle, qdts.-i-4=the circle, or revolution. 
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This measare ia used in. geography, nKvlgalion, and, _ , 

it is also used in survMing, and in all the works of ait in whicli the 
heights or distances of objects are inaccessible. 

Every circle, great or small, is supposed to be divided inio 3G0°, 
and the number of degrees between iwodistant ob- 
jects is ascertained by the angle formed by the 
lines leading from the two objects to their point of 
meeting : thus, if distant objects are seen at A, C, 
or Q, H (see the figure in the margin), the ob- 
server at B can determine, by his instruments, the 
number of degrees intercepted between them. 

The signs are twelve, extending around the ce- F 

leslial globe, forming the zodiac, and about 8° on either side of Uv 

Examples for the Slate. 

sfgS. ° ' " 5ig5. ° 

1. 1 29 59 54 2. 3 24 40 44 

1 28 58 53 2 23 48 43 

1 27 67 53 1 22 47 42 

1 26 56 51 1 21 46 41 

2 25 65 50 3 SO 45 40 



Nile. Differences of latitude and longitude, when ihe places are 
in opposite hemispheres, are ibund bj addition ; ,wbeii in tlic same 
hemisphere, by subtraction. 

3. Philadelphia lies in longitude 75° 14' west from Lon- 
don, and Constantinople in .longitude 28° 55i' east ; what 
is their difference of longitudel Ans. 104° 9^ 

4. Constantinople lies in latitude 41° 1' north, anil Cape 
Horn in 55° 59' south ; what is their difference of latitude ? 

Ans. 97 degrees, 

5. Philadelphia lies in latitude 39° 5(H' north, and the 
Cape of Good Hope in latitude 34° 39' south ; what is 
their difference of latitude ? Ans. 74° 25^'. 

6. Canton in China lies in longitude 113° 16' east, and 
Funchal in Madeira in longitude 17° 5' west; what is 
their difference of longitude ? Ans. 130° 31'. 

7. The latitude of the north pole is 90°, and of the 
south pole 90° ; what is their difference of latitude t 
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Cubic 



[ Solid 1 



A cube has sis square and equal sides (se 
Ihe figure in the margin). 

It 13 tfie measuring unit for all solid an 
capacious bodies. 

The yard is the standard tinit of measure 
all other measures are referred for adjust- 
ment to the yard, as multiples or parts of it. The yard 
itself refers to the pendulum; the pendulum to the law 
of gravitation, affected by the latitude and the spheroidal 
figure of the earth. 



— 








, 


\1 





N, 



An ale gallon 

A wine gallon 

A dry gallon 

A bushel, 8 gallons 

A cord of wood 

A ton of round timber 

A ton of hewn timber 



37 cubic feet. 
1728 cubic inches. 
283 cubic inches. 
331 cubic inches. 
268.8 cubic inches. 
2150.4 cubic inches. 
128 cubic feet. 
40 cubic feet. 
50 cubic feet.. 



The tons of round and hewn timber refer to the equal 
spaces which they occupy in the hold of a ship. 



SUBTRACTION 01' MERCANTILE NUMBERS; 
OR, SUBTRACTION AND REDUCTION. 

When any quantity loses its half, it has ^ left. If it 
loses i, it has | left. Take away i, it has f left. If i 
be subtracted, i remain ; and so on. 

This arises from the fact that every quantity has two 
halves, three thirds, four fourths, five fiflJis, &c 

Now a part so taken is called an aliquot part, and the 
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parts left are called the complement of such an aliquot 
or single part. 

The class will join in the following' exercise : 

1, If from a dollar we take -J- of it, how many cents are 
left? If-J-of the dollar be taken, how many cents are 
left I If -j-ol'ilbe taken, how many cents are left ? And 
so, having the $ changed to cents. 

If i,. how many? IftVi how many? 

If i-, how many? If iV' hoiy many? 

If -J, how many? If isVi how many ? 

If -iji, how many ? If tjVi how many ? 

3, If from a £ currency its half be taken, how many 
shillings are left? Iff of the £ be taken, how much is 
left! If -J- how much? And so, the £ being reduced to 
shillings and pence, 

If i, how much left ? If iVi how much 1 

If -j-. how much 1 If Ai how much? 

If-J^, how much? If'sVi how .much? 

3. If from 1 lb, troy its half be talien, how many 
ounces are left ? If -J- of the lb. be taken, how many 
ounces are left? And so, having the lb, reduced to oz., 
dwts., or grs., 

IE -5-, how many left? If -^i how many? 

If i, how many? If -iV, how many? 

If -J-, how many? If t^i how many? 

If 4. how many? If sVi how many? 

4. If from 1 ton, or 20 cwt., its half be taken, how 
many cwt. are left ? If -}- of the ton be taken, how much 
is left? And so, the ton being reduced to cwt., qrs., or 
lbs., 

If ^, how much left? IfVi. how much? 

If -f, how much? If tVi how' much? 

If-j, how much? If ttV- how much? 

If tV. how much ? If -^, how much ? 

If t4s> how much ? 

5. If from one lb, apothecaries' weight, its half be 
taken, how many ounces are left ? If i of the lb. be 
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taken, how many ounces &re left? And so, the lb. being 
reduced lo oz., drs., sc, or grs., if -J- be taken, iiow much 
ia left? 

If i, how much ? If tV> how much ? 

Ifi", how much? If iVi how much? 

If-J^, how, much? IfVui how much? 

If 1^, how much? If-s^i l>ow much? 

6. If from 1 mile its half be taken, how much is ieft ? 
If -^ of the mile be taken, how much is left t A.[i(l ao, the 
mile beiug reduced to fur., po., yds., or ft.. 

If -J-, how much? If-rV> how. much? 

If -J-, how much? If^. how much? 

If i, how much ? If ■^, how much ? 

If-sV. how much? If ^, how much? 

7. If from 1 yard its half be taken, how many quarters 
are left? If -^ be taken, how many inches are left? And 
so, the yard being reduced to qrs., na., inches, 

If -J-, how much? If -J, how miich? 

If -J-, how much ? If -jVi how much 1 

If 4. how much? If -]V, how much? 

. 8. If from 1 square yai-d its half be taken, how many 
feet and inches are left? If -J- of the yard be taken, how 
much is left ? And so, the yard being reduced to feet and 

If -J, how many? If t^, hos^ many? 

Iff, how many? If t^- how many? 

If 4-, how many? If ijVi how many? 

If T^, how many? H -sV' ^ow many? 

If from one acre its half be taken, how many roods are 
left? If the acre lose i, how much is left? And so, the 
acre being reduced to sq. po., sq. yds., 

Ifi, how much? If A. how much? 

If iVt how much ? If -gV, how much ? 

If tV. iiow much? If sV' how much? 

If-r'j-, how much? If-sVt ''o^ much? 

9. If from one gallon its half be taken, how much is 
left? K ^ of the gallon be taken, how much is left ? If 
■J, how much? If iV. how much? 
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10. If from 1 bushel its half be talten, how much is 
left? If-J^, how much? If i, how much? If -^, how 
much ? 

11. If from 1 year its lialf be taken, how many months 
are left? If from I leap year ^ of the days be taken, 
how many are left? If -J of its weeks be taken from a 
year, how many are left ? If -J- of its days be taken from 
a common year, how many are left ? If -J- of the calen- 
dar months be taken from a year, how many are left ? 
If iV' how many? 

13. If from the circle of the zodiac half the signs be 
taken, how many will be left ? If from any circle -|- or a 
quadrant be taken, how many degrees are left t If i be 
taken, how many left? If f, how many? If i, how 
many? If -J, how many? If tVi how many? If tVi 
how many ? If -^, how many t If -^,^ how many ? 

13. If from 1 cubic yard -J of it be taken, how many 
cubic feet are left? If-J, how many ? If^, how many ? 

If from a cubic foot its half be taken, how many cubic 
inches are left? If i, how many? If -J, how maay ? 
Iff, how many ? If i, how many ? If i, how many ? 
If-iV. how many? If i^, how many? If Vs, how many? 

If from one cord of wood its half be taken, how many 
cubic feet are left ? If -J-, how many ? If ^, how many ? 
If ■^, how many? If-^, how many ? If -gV. how many ? 
IfT^Tf how many? 

Rule. Place the less quantity under the greater, so 
that units of. equal value be in the same column ; then, 
beginning at the right, take the lower number from the 
upper, if possible ; if not, take it from the unit of the next 
higher name reduced,* and to the remainder add the up- 
per number; set down the sum, and add 1 to the next 
lower place for the reduced unit, if any, by which the 
upper was increased, and so proceed to the end. 

» This is to increase the upper number by a anil of a certain 
value i but if the minuend be increased, it is praperalso to increase 
the anbtraheiid equally ; and if there were 3, 3, or more uniis added 
to each of the given terms, il would in no wise affect the difference. 
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Examples of Currencies and Sterling Money. 

£ s. d. £ s. i. £ s. d- 

1. 34 16 8 3. 31 11 5J 3. 35 18 H 

n 14 6 13 16 8i IS 18 10* 



4. Borrowed £357 16s. 8d„ and paid .£186 Hs. 9d. ; 
what remains due J Ans. £170 IBs. lid. 

5. What ia the difference between £556 14s. SJ-l. and 
£323 i7s. 9il.i. Ans. £337 163. ll^d. 

0. Lent £3 lis. 4id. and received £3 16s. lOi-d. ; what 
is yet unpaid ? Ans. 14s. 6d. 

7. Having boiTOwed £100, and paid at one time £39 
!5s. 8^d., at another payment £43 7s, BJ-d., what do I yet 
owe? , Ans. £16 I63. lOJd. 

a A bill of £150 is paid as follows, viz. : A's note is 
given for £15 Ss. B's do. for £10, an order fpr £36 7s, 7d. 
and bank notes for £80 ; how much is the balance 1 

Ans. £9 73. 5d. 

Examples of Troy Weight. 
lbs. 01. divts, grs. Ills. oz. dwts. bts. 

1. 3!) 10 18 31 
19 11 17 22 

3. When 14 lbs. 11 oz. 18 dwts. 31 gvs. is deducted 
from 38 lbs. 10 oz. 13 dwts. 32 grs., what remains 1 

Ans. 13 lbs. 10 oz. 14 dwts. I gr. 

4. A silversmith bought 7 lbs. 5 oz, 14 dwts. 31 gra. of 
old silver, of which he made 3 ibs. 9 oz. 18 dwts. 18 gra. 
into spoons ; what quantity remains unwrought ? 

Ans. 3 lbs. 7 oz. 16 dwts. 3 grs. 

5. From 6 old eagles {11 dwts, 6 grs. each) having melt- 
ed 1 oz. 8 dwta. 16 grs, of gold, what quantity doth yet 
remain ? Ans. 1 oz. 18 dwts. 20 grs. 

6. From a mass of gold weighing 3 oz. 2 dwts. 9 grs. 
Iiavzng taken 1 oz. 5 divts. 18 grs.^ what is theremainderl 

Ans, 1 oz. 16 dwts. 16 grs. 

7. A silversmith fuses 4 French crowns of 19 dwt,^. 
each, and 4 dollars of 17 dwts, 8 grs. each, and from tho 
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masa takes 4 oz. 8 dwta. 20 gra. ; how much does yet re^ 

main? ^ns. 2 oz, 16 dwts. 13 gra. 

Examples of Avoirdupois Weight. 

T. ewt. qr.=. lbs. oz. cwt. qrs. lbs. 02. Ars. 

1. 61 9 2 14 13 3. 84 3 17 10 12 

i6 16 3 23 13 48 2 20 H 14 



3. Bought 14 cwt. 2 qrs. 16 Iba. of sugar, and sold 9 
cwt, 3 qrs. 37 lbs. ; what quantity ia left? 

Ans. 4 cwt. 3 qrs. 17 lbs. 

4. Three parcels, viz. : 3 cwt. I qr, 14 lbs., 2 cwt. 1 qr. 
13 lbs., and 3 cwt. 15 lbs., being taken from a hhd. con- 
taining 18 cwt. 1 qr. 24 lbs., query the remainder T 

Ans. 9 cwt. 2 qi-s. 10 lbs. 

5. From a hhd. containing 10 cwt. 3 qrs. 16 lbs. of rice, 
having aold 3 cwt, 23 lbs, how much is left 1 

Ans. 7 cwt. 1 qv. 21 lbs. 

6. What is the difFerence of weight between two halea 
of cotton of 3 cwt. 15 lbs., and 7 cwt. 2 qrs. 2 lbs. ? 

Ans. 4 cwt, I qr. 15 lbs. 

7. What is the difference between 1 cwt. 2 qrs. 15 lbs. 
+1 cwt. 3 qrs. 5 Ibs.+l cwt. 3 qrs. 35 lbs. and 3 qrs. 17 
lbs.+3 qrs. 36 Ibs.+l cwt. 1 qr. 17 lbs. ? 

Ans. 2 cwt, 14 lbs. 



Examples of Apothecaries'' 


Weight: 


lbs. oz. drs, sc. gra. tt 




96 8 6 1 16 2. 32 




69 10 7 3 18 23 


8 6 1 14 



3. How much is 181bs. 9 oz. 7 drs. 2 sc. 14 grs. great- 
3r than two parcels, each 6 Iba. 11 oz. 4 drs. 1 sc. 9 grs. ? 

Ans. 41bs. 10 oz. 6 iJrs. 2 ac, 16 grs. 

4, Two parcels of drugs weigh each 5 lbs. 4 oz. 6 drs. 
I sc. 12 grs., and two others weighing 8 lbs. .4 drs. 14 
j-rs., and 7 lbs, 9 oz. 3 sc. ; what is their difference of 
iveight] Ans. i lbs. II oz. 7 dra. 10 grs. 

e. Take 5 lbs. 11 oz. 7 drs. 3 ac. 19 grs. from 6 lbs. 5 
3z. 3 drs. 1 ac. 4 grs. Ans. 5 oz. 3 drs. 1 sc. 6 grs. 
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6: If a compovind of medicine weigh II lbs. 9 oz. 6 <lre. 
3 sc. 18 g-rs., and 10 lbs. 8 oz. 7 lire. 1 sc. 19 grs. thereof 
be sold, how much remains t Ans, 1 lb. 7 drs. 19 grs. 

7, The less quantity is 5 lbs. 10 oz. 6 drs. 2 gra., the 
greater 16 lbs. 9 oz. 7 dra. 2 sc. 1 gr., what is their dif- 
ference ? Ans. 10 Iba, 11 oz. 1 dr. 1 sc. 19 gra. 



Example 


of Long Measure, 


deg. m. fur 
.42 26 4 


po. yds. ft. in 
29 2. 31 1 8 


24 56 6 


32 13 2 6 



3. From 5 yds. 3 ft. &f in., take 3 pieces each 2 yds. 
9f in. ; what remains ? Ans. 1 yd. 1 ft. a^ in. 

4. If 36 m. 5 fur. 30 po. of road is to be made by two 
men, whereof one has 21 m. 7 fur. 33 po., what is left for 
the other ? Ans. 14 m. 5 fur. 37 po. 

5. If two mea start for a place and travel four days, 
one of them to go 38 ra. 5 fur. 37 po. per day, the other 22 
m. 6 fur. 38 po. per day ; how far has the former outgone 
the latter ? Ans. 23 n). 4 fur. 30 po. 

6. What is the difference in the length of two cables, 
one of which is 108 fath, 4 ft. 8 in., the other 91 fath. 5 ft. 
9 ill.? Ans. 16 fath. 4 ft. 11 in. 

7. If Pittsburg lie 298 m. 4 fur. 29 po. from Philadel- 
phia, and 300 m. 3 fur. 16 po. from Washington, what is 
the difference in the length ] Ans. 1 m. 6 fur. 37 po. 

Examples of Cloth Measure. 

yds, nrs. na. E.E. qrs. na. E.Fl. qrs. iia. 

1. 43 3 I 2. 31 2 2 3. 41 1 3 

24 3 2 16 4 3 14 2 I 



4. From 200 E.E. t_ake 156 E.E. 4 qrs. 3 na., and what 
remains ? Ans. 43 E.E. 1 na. 

' 5. From 200 yards take 156 yds. 3 qrs. 3 na. ; how 
much is left? Ans. 43 yds. 1 na. 

6. From 200 E.FI. lake 156 E.Fl. 2 qrs. 3 na., and how 
much remains? Ans. 43 E.Fl. 1 na. 
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7. How much arc 4 ivebs of 35 yds. 3 qrs. 3 nn. eacl 
greater ihan 5 webs of 17 yds, 2 qra. 2 iia. each ? . 

Ans. 15 yds. 3 qrs. 2 na. 

Examples of Square Measure. 
A. R. po. yds. A. R. po. A. R. po. yds. 

1. 56 2 32 34 2. 34 1 26 3. 63 I 34 28 

28 3 29 28i 17 33 36 3 35 19^ 



4. How much is 43 A. 1 R, 24 po. 10 yds. greater 
than 34 A. 2 11. 20 po. 28 yds. » 

- Ans. 8 A. 3 R. 37 po. 18| yds. 

5. The floor of a large room is 24 yds. 5 ft. 108 in. in 
content, whereof a part containing 10 yds. 8 ft. 133 in. is 
walled off. Query, the remainder? 

Ans. 13 yds. 6 ft. 120 in. 

6. The plastering of a house measures 436 yds. 5 ft. 
72 in., and is done by two workmen ; the part of one is 
218 yds. 8 ft. 84 in. ; what is the share of tlie other ? 

Ans. 207 yds. 5ft. 132 in. 

7. The quantity of glazing in the fi-ont of a building ia 
174 ft. 36 in., whereof the lower story has 78 ft. 108 in. ; 
what remains for the others? .dns. «5 ft. 72 in. 

8. When Mephibosheth divided the land with his ser- 
vant, of 306 A. 3 R. 38 po. 21 yds., he retained 158 A. 
3 R. 32 po. 38 yds. ; how much had Ziba ? 

A71S. 147 A. 3 R. 35 po. 23i yds. 

Examples of Liqicid Measure. 
T. hhds. gals. qts. lihcls. gals. qts. pts. 

1. 191 2 43 2 3. 125 24 1 1 

69 2 56 3 48 43 3 1 



3. What is the difference between 55 T. 1 hhd, 3 qts., 
and 49 T. 58 gala. 2 qts. ? Ans. 6 T. 5 gals. 1 qt. 

4. What remains when 4 hhds. 48 gals. 2 qta. 1 pt. is 
drawn from a large stock cask containing 9 T. 3 hhds. 
1 pt. ? ^ Ans. 8 T. I hhd. 14 gals. 3 qts. 

5. The difference of the capacity of two vessels is 35 
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gals. 3 qts. 1 pf., the greater contains 84 gals. 1 qt, 1 pt. ; 
what ia the content of the less ? Ans, 48 gals, 2 qta. 

0. What is the difference between 33 gals. 3 qts. 1 pt. 
-1-34 gals. 2 qta. 1 pt.+35 gals. 1 qt. I pt.+26 gals. 1 pt. 
+27 gals. 1 qt., and 38 gals. 1 pt.+39 gals. 1 qt.+SO gals. 
3 qts. +31 gals. 1 pt.+33 gals. 3 qts. 1 pt.? 

Ans. 34 gals. 3 qts. I pt, 

7. A gentleman bought a pipe of wine, and having bot- 
tled ten dozen (each containing 2 gals. 3 qts. 1 pt.), what 
■ s unbottled ? Ans. 99 gals. 3 qts. 

Exaraples of Dry Measurn. 
1)11, pe. qts. pt3. bit. pe. qts, pts, 

24350 2. 33 331 

17 3 7 1 25 3 7 1 



3. What remains when 244 bii. 3 pe. 7 qts. is taken 
from 540 bu, 3 pe. 5 qts. ? Ans. 395 bu. 3 pe. 6 qts. 

4. What is the difference between 364 bu. I pe. 1 pt., 
and 356 bu. 6 qts, 1- pt. ? Ans 9§ bu. 3 qts. 

5. The crop of a farmer auoounted to 1000 bushels, of 
which ^ bu, 3 pe. 5 qts. 1 pt. became seed, and 3B0 bu. 
3 pe. 4 qts. were used by his family and cattle ; what 
quantity has he now to dispose of? 

Ans. 663 bu. 1 pe. 6 qts, 1 pt. 



Example 


of Time. 


yrs. oios. ws, ds. 
63 4 3 3 


yrs. mo^, ds, 
3. 34 10 38 


36 4 3 6 


18 11 26 



3 What is the difference between 24 ds. 23 hrs. 23 m. 
39 sec. and 13 ds. 33 hrs. 44 m. 54 see? 

Ans. 13 ds. 38 m. 35 sec. 

4. A bond was given for money at interest on the 13th 
day of the fifth month, 1816, and taken up the 37th of the 
1st month, 1818; how long has interest been accumulat- 
ing I Ans. 1 yr. 8 ra. 15 da. 

B. From the birth of Washington, 22d Feb., 1732, to 
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t!ie declaration of Independence, 4{h July, 1776 ; and also 
to the invasion of Baltimore, 13th Sept, 1814, what times 
respectively had elapsed ? 

, ( To declaration 44 yrs, 4 mos, 11 ds. 
^ns. ^ rj,^ invasion 82 yrs. 6 mos. 19 ds. 

6. John Adams was born June 3d, 1736, and died 4th 
July, 1826; what was his age at his decease? 

Ans. 90 yrs. 1 mo. 1 day. 

7. Thomas Jefferson was born April 2d, 1743, and died 
4th July, 1826 ; what was then his age T 

Ans. 83 yrs. 3 mos. 3ds. 
Note. -When montbs and days without weeks, are 
given to be subtracted, let the number of days in the 
month of the subtrahend be that which you will add to 
the minuend to make subtraction possible. 

Examples of Angular or Circle Measure, 



3. When a planet has passed through 7 sig. -20" 24' 
48" of its orbit, how much is it short of a complete rev- 
olution ? Ans. 4 sig. 9° 35' 12". 

4. The latitude of Calcutta is 23 deg. 35 min. north, 
and of Philadelphia 39 deg. 57 min. north ; what is their 
difference of latitude? Ans. 17 deg. 32 min. 

5. The latitude of Boston is 42 deg. 25 min. north, and 
of Algiers, 36° 49' north ; what is the difference of their 
latitudes ? Ans 5 deg. 36 min. 

6. Lizard point, lies 5° llf west of London, and Fun- 
dial in Madeira 17° 5' west ; what is their difference of 
longitude? Ans. 11° 53i'. 

7. A point on the compass card is 11° 16', therefore, if 
3 points be taken from the quadrant, how many degrees 
will remain ? -4ns. 56° 15'. 

8. The complement of an angle is its defect from 90°, 
what then is the complement of an angle of 40° 39'! 

Ans. 49° SI'. 
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MULTIPLICATION OF MERCANTILE NUMBERS. 

This rule brieflj" shows the product of a quantity com- 
posed of several grades of units, as lbs. oz. dwts. grs., ap- 
plied a given, number of times. The reductions of lower 
grades or denominations to higher are similar to tliose in 
Addition of Mercantile Numbers. 

If the number of applications, or multiplier, be large, 
it must be resolved into its factors, or divided into parts, 
as in the cases below. 

Case 1. "When the multiplier does not exceed 13. 

Rule. — Place it under the lowest grade of the multi- 
plicand ; multiply that grade, and reduce the product by 
division, to units of the grade above it : but since the 
product may not make exact units of that grade, set down 
any remainder that may occur, and add the exact units 
to the next product ; rediicp this product as the first ; 
set down the remainder, if any ; carry the quotient to the 
next grade ; and so proceed to the end. 

Nole 1. — The unils' figure of some divkoi's is a 0, as in shitiings, 
signs, seconds, poles, Sk:. ; in sach set down, the units' figure of the 
prodact as the unils of ths remainder, dividing only by the tens. 

Note 3. — Multiply the numerators of fractions annexed to the low- 
est grade, and divide the products by their denominators] carry the 
quoiient, and if any remain, write the denominator under it. 

The reducing divisors may be seen in addition of M. N, 

Examples for the Slate. 
Multiply 14 E. 9 dols. 8 d. 6 c. 7 m. by 3 ; and £6 14s. 
8id. by 13. 

E. dols. d. cts. m. £ s. d. 

1. 14 9 8 7 3. 6 14 &t 
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3. Multiply $34 36 cts. hy 7, aoii by 5. 

4. Multiply $14 33 cts. 7 m. by 8, and by 6. 

5. Multiply 19 dols. 44 cts. by 10, and by 8. 

6. Multiply 12 (lola. 91 cts. 2 m. by 6, and by 4. 

7. Multiply 56 dola. 66 cts. 6 m. by 9, and by 7. 

8. Multiply £4 ISs. 7id. by 6, and by 4. 

9. Multiply £G 163. 6d. by 4, and by 8. 

10. Multiply 8 dwts. 14 grs. by 6, and by 4. 

11. Multiply 3 oz. 10 dwts. 8 grs, by 5, and by 7. 
13. Multiply 6 T. 12 cwt. 3 qrs. by 8, and by 4. 

13. Multiply 3 qrs. 23 lbs. 13 oz. by 7, and by 3. 

14. Multiply 13 !bs. 13 oz. 13 drs. by 9, and by 3. 
16. Multiply 7 3 3 3 13 grs. by 10, and by 3. 

16. Multiply 3 lbs. 10 S fi 5 1 3 by 4, and by 3. 

17. Multiply 15 m. 6 fur. 28 po. by 7, and by 5. 
la Multiply 7 fur. 33 po. 4 yds. by 6, and by 3. 

19. Multiply 5 yds. 2 ft. 9 in. by 9, and by 3. 

20. Multiply 6 E.E. 4 qrs. 3 na. by 4. and by 7. 
31. Multiply 24 yds. 3 qrs. 3 na. by 5, and by 7. 

33. Multiply 18 E.Fl. 3 qrs. I na. by 6, and by 4. 
23. Multiply 3 R. 36 po. 28 yds. by 5, and by 4. 

34. Multiply 6 A. 3 R. 38 po. by 7, and by 3. 

25. Multiply 84 gals. 2 qts. 1 pt. by 8, and by 4. 

26. Multiply 4 bu. 3 pe. & qts. by 10, and by 3, 
37. Multiply 8 mos. 3ws. 4 ds. by 8, and by 4. 

28. Multiply 4 ds. 9 hrs. 54 m, by 7, and by 5. 

29. Multiply 24° 25' 60" by 5 

NoTK. — The foregoing questions are answered in the given divi- 
dends, Case 1. Division of Mercantile Numbers. There are iwo mul- 
tipliers 10 each of the examples; the single product of their sum 
will eqnal the sum of both iheir productsiflhey are used eepiira.lely: 
that is (nw.-j-w,)X'«'i-=Cn'*''X'n^.!!+('™'X'nrf.) ; where mr. is the 
contraction of multiplier and md. of multiplicand. 

Case 2.— When the multiplier exceeds 12, and is a 
composite number. 

Rule. — Resolve the multiplier into its factors ; then 
multiply the quantity by one of the factors, and that pro- 
duct by another, and so on ; tlic last product is the mul- 
tiple required. 
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The class will firat look along the multipliers in the 
questions below ; and resolve each of them into its fac- 
tors, in answer to the following questions, viz. : 

What are the factors of 16 ? of 30 ? of 49 1 of 56 ? of 
64? of 73? of 108t of 30? of 34? of 45? of 63? of 70? 
of 84? of 96? of 120? of 144? of 49? of 60? of 44? of 
121? of54? of n0?of28? 

Examples for the Slate. 

1 . 34 tons of hay at 18 ilols. 75 cts. per ton ? 



$450.0t 



$-150.00 



1. 36pairsofbootsat45-t]oIs.perpair? Ans. 15^, duls. 
;. 49 lbs. of cheese, at 9i cts. per lb ? Ans. |4.CS^. 
. 56 pairs silk hose, at $1,125 ? Ans. 63 dols. 

.. 64 pairs shoes at $1.75 ? Ans. $113. 

>. 73 beaver hats, at $3.44 1 Ans. $347.68. 

'. 108 barrels of flour, at $7.20 cts ? Ans. $777.6. 
i. 20 cwt. of hops, at $33.6 per cwt. ? Ans. $673. 
I. 16ewt.ofcoffee,at $10.08percwt? Jms. $161.28. 
I. 45 ells of calico at Is. 6(1. per el! ? Ans, £3 7s. 6i. 
. 63 gallons of oil, at 81.12^? Ans. $70.87i. 

I. 70 barrels of apples, at $1 75 ? Ans. $123.5. 

1. 84 bushels of oats, at 35 cents ? An-s. $39.40. 
-.. 96 bushels of corn at 68^ cents ! Ans. $66. 

I. ia> days' wages, at 87i cents ? Ans. $105, 

>, 144reamsofpaper at $3.75perream? j4 ns, $540. 
'. Multiply 18 lbs. 7 ox. 11 dwts. 12 grs. by 36. 

Ans. 670 lbs. 8 oz. 14 dwts. 
\. Multiply 4 lbs. 3 oz. 10 dwt. 14 grs. by 45. 

Ans. 193 lbs. 3 oz. 16 dwts. 6 grs, 
I. Multiply 4 T. 13 cwt. 3 qrs. 16 lbs. by 49. 

Ans. 226 T. 19 cwt. 2 qrs. 
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30. Multiply 3 cwt. 3 qrs. 23 lbs. 13 oz. by 60. 

Ans. 237 cwt. 3 qrs. 13 
SI. Multiply 6 Iba. 4 5 7 3 3 3 18 gra. by 64. 

^ms. 346 lbs. 7 oz. 5 drs, 2 ac. 13 grs. 

22. Multiply 1 lb. 1 S 1 3 1 3 1 gt. by 73. 

Ans. 79 lbs. 1 dr. 13 grs. 

23. Multiply 33 m. 7 fur. 33 po. 4 yds. by 66. 

Ans. 1286 m. 5 fur. 33 po. 4 yds. 
34. Multiply 5 yds. 3 ft. 9f in. by 63. 

Ans. 373 yds. 3 ft. 9 in. 

25. Multiply 3 E.E. 3 qrs. 1 na. by 108. 

Ans. 264 E.E. 3 qrs, 

26. Multiply 4 yds. 3 qrs. 3 na. by 44. 

Ans. 214 yds. 3 qrs. 

27. Multiply 6 E.Fl. 3 qra. 3 na. by 121. 

Ans. 715 E.F1. 2 qrs. 3 c: 
38. Multiply 3 A. 3 R. 33 po, 23 yds. by 54. 

^Jis. 213A. 3R.33po. If yds 

29. Multiply 2 A. 3 R. 33 po. 25 yds. by 108. 

-4ns. 385 A. 1 R. 35 po. 7f ydi 

30. Multiply 2 T. 3 hlida. 42 gals, by 64. 

Ans. 170 T. 2 hhds. 43gali 

31. Multiply 3 hhds. 33 gala. 3 qts. by 110. 

Ans. 388 hhds. 58 gals. 2 qts 
33. Multiply 4 bu. 3 pe. 7 qts. by 96. Ans. 477 bu, 

33. Multiply 8 bu. 2 pe. 5 qts. 1 pt. by 54. 

Ans. 468 bu. 1 pe. I qt. 

34. Multiply 5 years 4 mos, 3 ws. 5 ds, by 49. 

Ans. 363 yrs. 7 mo. 2 w, 

35. Multiply 4 ds. 9 hrs. 54 m. 36 sec. by 34. 

Ans. 105 ds. 31 hrs. 50 m. 24 sec, 

36. Multiply 12 deg. 50 m. ^ aec. by 38. 

Ans. 359° 31' 40". 

Case 3. When the multiplier is not a rectangle of anj 
two factoi-a in the table of multiples of the first twelvi 
numbers, and is not too large. 

Rule. Use the two factors which produce the nearcs 
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rectangle to it, be it Ipss or greater ; then add, if ieas, ov 
subtract if greater, the product of the difference. 

The class will now look along the line of multipliers 
below, and answer the following questions : 

What is the nearest rectangle to 33 ? and what is the 
difierence between it and 33? The same in regard to 
53? to 39? to 34? to 41 ? to 19? to 39? to 94? to 36! 
to 47 ? to 65 t 

Examples for the Slate. 

1. 33 yards of casaimer at $1.75 per yard ? 

3. 39- pairs of boots at £1 3s. 9d. per pair? 
dols, CIS. £ s. d. 



7.00 price of 4 yds. 5 13 9 price of 5 prs. 



56.00 price of 8X4. 34 3 6 price of CX5. 

+ 1.75 price of 1. — 1 39priceofl. 

$57.75 price of 33. £33 19 9 price of 39. 

3. Multiply 4 lbs. 8 oz. 13 dwts. by 53. 

JlJW. 2491b8. 11 oz. 16grs. 

4. Multiply 1 cwt. 3 qrs. 18 lbs. by 34. 

Ans. 66 cwt. 1 qr, 34 lbs. 

5. Multiply 3 qrs. 10 lbs. by 41. 

Ans. 34 cwt. 18 lbs. 

6. Multiply 5 lbs. 10 oz. 6 drs. 3 sc. by 19. 

Ans. 113 lbs. 1 oz. 6 drs. 3 sc. 

7. Multiply 39 m. 5 fur. 38 po. by 39. 

Ans. 1168 m. 6 fur. 13 po. 

8. Multiply 18 yds. 3 qrs. 2 na. by 91 

Ans. 1774 yds. 1 qr. 

9. Multiply 1356 A. 3 R. 30 po. by 38. 

Ans. 32678 A. 3 R. 
10. Multiply 39 gals. 2 qts. by 47. 

Ans. 133G gals. 2 qts. 
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11. Multiply 3 bii. 3 pe. 3 qts. by 63. 

Ans. 231 bu. 3 pe. 3 qts. 

Case 4. — When the multiplier is any high number. 

Rule.— First use in succession, the decimal factors of 
the highest ranit ; nameJy, 10 and 10 for 100, and 10 
again for 1000, &c., also the figure of that rani;, if more 
than a nnit ; to the result add the product of the several 
lower ranlfs of the multiplier into the coiTesponding 
places of the operation, as in the first example heh)w. 

1. What is the value of 365 lbs. of butter at Is. 7id, 
per lb. 1 



10X10X3=300 
10X6= 60 
1X5= 5 



24 7 6 product of 300. 
4 17 6 " of GO. 

8 1^ " of 5. 

Ans.m 13 H " of 365. 

3. Multiply £3 8s. Hid. by 739. 

Ans. £3647 4s. Ofd. 

3. Multiply 4 lbs. 8 oz. 12 dwls. 18 grs. by 636. 

Ans. 3001 lbs. 9 oz, 9 dwts. 

4. Multiply 1 cwt. 2 qrs. 18 lbs. by 408. 

Ans. en cwt. 2 qrs. 8 lbs. 

5. Multiply 3 qrs. 10 lbs. by 493. 

Ans. 289 cwt. 3 qrs. 30 lbs. 

6. Multiply 5 lbs. 10 oz. 6 drs. 18 grs. by 238. 

Ans. 1346 Ib.s. 6 S 4 3 i 3 4 grs. 

7. Multiply 39 m. 5 fur. 38 po. by 468. 

Ans. 13905 m. 3 fur. 34 po. 
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8. Multiply 18 yds. 3 qrs. 3 na. by 1138. 

Ans. 21291 yarda. 

9. Midtiply 62 A. 3 R. 15 po. by 1040. 

Ans. G5357 A. 2 R. 

10. Multiply 29 gals. 2 qts. by 564. 

Ans. 16638 gals. 

1 1. Multiply 3 bu. 2 pe. 3 qts. by 780. 

Ans. 2778 bu. 3 pe. 



DIVISION OF MERCANTILE NUMBERS. 

This rule teaches to divide a sum, or quantity com- 
posed of units of different grades into any number of 
equal parts. The reductions of higher grades of units to 
lower, by niultiplication of remainders, are shown in the 
following 

Class Exercise on the Rules of Reduction. 
How are dollars reduced to dimes? dimes to cents'! cents to 
millsl and so on tlitough all the denominations. 



U. S. Money. 
$X 10= dimes. 
di.xlO=ceiits. 
ci9.X10=mills. 
8ixlOO=cis. 



Troy Weight. 
lbE.X13=oz. 



oz.X16=dc9. 

jlpoW.. Weight. 
lbs.X13=oz. 
oz.x8=drs. 
dc.X3=sc. 
scxaO^grs. 

Long MeaSTi/re. 
deg.x69i=m. 
m.X8=fi«r. 
fur.x40=po. 
po.x5i=yds. 
yds.x3=«. 
ft.X13=in. 



e Cl<ith Measure 

E.E.x5=<irs. 

yds. X 4= qrs. 

E.Pi.X3=qrs. 

E.H.X3i=qr3. 

qrs,X4=na. 

na.x3i=in- 

Sqiiare Measure. 
Acres x4=R. 
EoodsX40=sq. po. 
sq. po.x30i=sq. yds. 
sq. yds.x9=sq- ^■ 
^. aXl«=6q.in, 

Uqjtid Measmv. 
T.X^3=Sals. 
Pi.Xl26=gals.' 
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tier,x4S=gala. 

bia.x31(=gals. 

gals.X*=qt3. 

qts.X2=pts. 

pIa.X4=s!s- 

Dry Measure, 
bH.X4=pe. 
pe.xB^qis. 



ds.x24=lirs. 
hrs-xeo^ra. 



Angular or Circle 
Measure. 
Circxi2=signB. 
signs X 30 =deg. 
deg.xSO^m. 
ia,XfiO=Eec. 

Cubk Meagre. 
Ca. yi!.X37=ca, ft. 
Cu. ft,X17i8=cu. in. 



Every operation of this kind may take the form of 
Long Division ; exhibiting on the slate the reduction of 
remainders to units of lower grades, with the several 
parts of the work. But when 5ie divisor is small, and 
since the reraaliider should bo smaller, the reduction nifiy 
be performed nientallj-, and the quotient written under 
the dividend. 

Case. 1. "When the divisor docs not exceed 13, 

Rule. Divide the highest grade of units in the given 
quantity, as in Simple Division ; if a remainder occur, 
reduce it, by the proper multiplier, to imits of the grade 
below, adding the given units of that grade to the pro- 
duct : divide this result aa at the first ; reduce the re- 
mainder ; add, and continue the same process to the end. 

Place the quotient under the dividend, and the divisor 
under the last remainder. 

Note 1. When the reducing multiplier is 10, 30, 30, 40, or GO, as 
it may sometimes be, multiply by the lens' figure only, and divide, 
add the tens of the next grade, prefii the remainder, and proceed. 

Note 3, When the quantity has a fraction at the last, include it as 
a part of the remainder, subscribing (he divisor. 



Examf 
Divide 449 dols. GO . 
by 13. 

dols. els, m. 
1. 3)449 60 1 



•■s.for the Slate. 

. 1 m. by 3, and £08 16s. 6d. 
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The questions in Case 1, Multiplication of Mercantile 
Numbers, are answers to the following collection, 
vide 393.32 dols. by 12. 
4. Divide 300.718 dols. by 14. 

" "vide 349,92 dola. by 18. 
6. Divide 139.13 dols. by 10. 
vide 905.058 dols. by 16. 
vide £49 6s. 3d. by 10. 
vide £81 18s. by 13. 
vide 4 oz. 6 dwts, 30 grs. by 10. 
II. Divide 3 lbs. 6 oz. 4 dwts. by 13. 
vide 67 T. 10 cwt. by 13. 
vide 9 cwt. 2 qrs. 14 lbs. 3 oz. by 10. 
vide 5 qrs. 13 oz. 4 drs. by 11. 
vide 11 g 6 S I 3 18 gr. by 13. 

16. Divide 20 lbs. 3 S 4 3 1 3 by 7. 

17. Divide 190 m. 16 po. by 13. 

18. Divide 70 fur. 14 po. 3 yda. by 9. 

19. Divide 71 yards by 13. 

30. Divide 65 E.E. 2 qrs. 1 na. by 11. 

" vide 398 yds. 3 qrs. by 13. 
33. Divide 187 E.Fl. 1 qr. 2 na. by 10. 
33. Divide 30 R. 13 po. 10 yds. by 9. 
24. Divide 69 A. 1 R. by iO. 
35. Divide 1015 gals. 2 qts. by 13. 

vide 58 bu. 3 pe. 4 qts. by 13. 

vide 108 raos. 3 ws. 6 ds. by 13. 

vide 63 da. 33 hra. 48 m. bv 13. 

vide 133° 9' 10" by 5. 

Case 2. When the divisor is a composite number and 
its factora small. 

Rule. Divide the given quantity by one of the factors, 
as in Case 1, and divide that quotient by the other factor : 
the last quotient is the thing required. 

The class will now look along the line of divisors in 
the examples below, and prepare to give oral responses 
to the following questions ; viz. : 

What are the fectora of 31? of 24? of 36? of 48? of 
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63? of88? of20» of66? of96? oflOO? of37? of64? 
of 54? of 99? of 81? of 130? of43?ofl08? of 132? of 
144? of 131? of 84? of 110? of 60? 

Examples for the Slate. 



dols. ci9. dols. ct?. 

16-4X4)128.04 112=28X4)8.04 

4)32.16 38=7X4)3.0100 

Ans. S8.04 per cwt. 7) .5025 

Ans. $,0717-^ per lb. 

2. Divide $354,964 by 31. 

Ans. 12 dols. 14 cfs. 1| m, 

3. Divide $546.986. by 34. 

,4ns. 33 dois, 79 cts. 1-^ m. 

4. Divide $845.72 by 36. 

Ans. 33 dols. 4 d. 9f cts, 
6. Divide $792,288 by 48. 

,4ns. 10 dols. 50 cts 6 m, 

6. Divide S118.548 by 63. 

Ans. 1 dol. 88 cts. If m, 

7. Divide i356.35 by 88. 

Ans. 3 dola. 91 cts. 3^ m, 

8. Divide £150 6a. 8d. by 20. ,4ns. £7 10s. 4d. 

9. Divide £98 8s. by 36. Ans. £3 i4s. 8d. 

10. Divide £71 13a. lOd. by 56. Ans. £1 5s. 7id 

11. Divide £44 43. by 96. Ans. 9s. S^d, 

12. Divide £31 10s. by 100. Atts. 6s. 3|d, 

13. Divide 14 lbs. 10 oz. 13 dwts. by 37. 

Ans. 6 oz. 13 dwts. 8 grs, 

14. Divide 48 lbs. 6 oz. 6 dwla. by 48. 

Ans. 1 lb. 3 dwts. 15 grs, 

15. Divide 19 T. 19 cwt. 3 qrs. 13 lbs. by 36. 

Ans. II cwt. 13 lbs. 
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16. Divide 35 cwt. 2 qrs. 34 lbs. by 64. 

Ans. 1 qr. 17 

17. Divide 43 lbs, 10 ? 6 3 1 3 4 grs. by 54. 

Ans. 9 S 4 3 16 grs. 

18. Divide 102 lbs. 10 g by 99. 

Ans. 1 lb. 3 3 2 3 3^ grs. 

19. Divide 45 m. 4 fur. 30 po. by 81. 

Ans 4. fur. 20 po. 

20. Divide 349 ra. 6 fur. by 120. Ans. 2 m. 36 po. 
31. Divide 149 E.E. 2 na. by 43. 

Ans. 3 E.E. 3 qrs. 3 na. 

33. Divide 660 yds. 1 qr. by 108. Ans. 5 yds. 3 
23. Divide 473 E.Fl. by 133. 

Ans. 3 E.F1. 1 qr. 3 

34. Divide 698 A. 2 R. by 144. Ans. 4 A. 36 po. 

35. Divide 547 A. 3 R. 4 po. by 121. 

Ans. 4 A. 2 R. 4 po. 10 yds. 

36. Divide 456 hhds. 48 gals, by 96. 

Ans. 4 hhds. 47 gals. 3 qts, 

27. Divide 954 hhds. 21 gals, by 84. 

Ans. 11 hhda, 22 gals. 3 qts. 

28. Divide 1001 bu. 6 qts. by 108. ' 

Ans. 9 bu. 1 pe. 1-^ pis. 
39. Divide 500 bu, 2 pe. by 110. Ans. 4 bu. 3i pe. 

30. Divide 1817 years 5 raos. by 60. 

Ans. 30 yrs. 3 mos. 14 ds. 12 lira. 

31. Divide 360° by 34. Ans. 15°. 
This last example shows how to reduce circle measure 

to time ; for as the day is 24 hours, and the circle 360°, 
the answer shows that 15°=1 hour of time. 

Case 3. When the divisor is any number whatever. 

Rule. In this case, the quotient is placed on the right 
of the dividend, leaving the space below for the exhibi- 
tion of the work, as in Long Division. Divide the high- 
est grade of units first ; reduce the remainder, if any, to 
units of the grade below, adding ihe units of that grade 
which may he in the given quantity to the product ; divide 
the result ; and continue the same process to the end. 
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Examples for the Slate. 
1. Divide 178 cwt, 3 qrs. 14 Ifas. by B3. 
cwt. qrs. lbs. 
53)178 3 14(3 cwt. 1 qr. 14 bs. 
159 

Reiluce rem. to qrs, 1!) ewt, and add 3 qrs. 
4 

53)79(1 qr. 

Reduce rem. to lbs. 26 qrs. and add H ibs. 
38 

213 



53)742(14 lbs. 
53 



3. Divide £39 14s. 5id, by 57. Ans. 13a. Ili<l. 

3. Divide £136 4s. 9d. by 43. Ans. £3 18s. 3d. 

4. Divide 3001 lbs. 9 oz. 9 dwta. by 636. 

Ans, 4 lbs. 8 oz. 13 dwts. 18 grs. 

5. Divide 389 cwt. 3 qrs. 20 lbs. by 493. 

Ans.. 2 qrs, 10 Ibs. 

6. Divide 144 m. 4 fur. 20 po. 5 ft. by 39. 

Ans. 3 m. 5 f«r. 26 po. 3 ft. 8 in. 

7. Divide 13905 m. 3 fur. 34 po. by 468. 

Ans. 39 m. 5 fiir. 28 po. 

8. Divide 634 yds. 3 qrs. 3 na. by 47. 

Ans. II yds. 1 qr. 3 na. 

9. Divide 21391 yds. by 1138. A. 18 yds. 3 qrs. 3 iii 
10. Divide 77 A. 1 R. 33 po. by 5!. 

Ans. 1 A. 3 R. 3 po. 
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n. Divide 05357 A. 2 R. by 1040. 

Ans. 63 A. 3 R. 15 po. 
13. Divide 1811 gals. 7 pts. by 65. 

Ans. 37 gals. 7 pts. 

13. Divide 16638 gals, by 584. Ans. 39 gals. S qta. 

14. Divide 407 bu. 1 pe. qts. by 54. 

Ans. 8 bu. 3 pc. 5 qts, 

15. Divide 2778 bu. 3 pe. by 780. 

Ans. 3 bu. 2 pe. 3 qts, 
10, Divide 206 months 4 days by 26. 

J,7[S. 7 mos. 3 ws, 5 ds. 



KEDUCTION OF MERCANTILE NUMBERS. 

This operation proceeds by muitiplication and division 
to change the grade of the units in a quantity without 
aflecting the value of the quantity, 

Rules. 

1, When the reduction i a from a higher to a lower 
grade : Let the number of the units be increased by nml- 
tiplication, and if there be lower units ia the given quan- 
tity, add them to the product. 

2. When the reduction is from a lower to a higher 
grade : Let the number of the units be diminished by 
division, and let the units which remain, if any, being a 
part of the dividend, retain their former value. 

The numbers used as multipliers and divisors in these 
rules, are the mercantile numbers found in the several ta- 
bles of measures, weights, &.C. 

Note. The answers to several of the following qaestions are given 
in the questions annexed; the queslions mutually answer each 



Hosted by Google 



REDUCTION OF MERCANTILE NUMBERS. 

791 I 192 I 793 I 7»4 I 795 I 796 1 797 | 7^8 | 799 |'8l>f 



TJTlT^l-rHiTiTlyislTiTlTiTlTiTlThlTH 



Examples in Currencies and Starling MoTiey. 
1. Change £23i 15s. 7d. lo pence, and again to £. 

234 15 7 ls=12)5()347 

1£= 30 

2,0)469,5s, 7(1. 

4695s. including ISs. — 

!s.= 13 Ans. S34£ 15s. 7a. 



Ans. 56347d. including 7d. 

2. Reduce £34 and £40 19s. each to shillings. 

3. Reduce 480s. and 819s. each to pounds, 

4. Reduce £51 13s. and £65 9s. each to shillings. 

5. Reduce 1033s. and 1109s. each to pounds. 

6. Reduce 143. and 7s, 9d. each to pence. 

7. Reduce 168d, and 93d, each to shiliiuga. 

8. Reduce £80 and £97 each to pHrcela of three pence. 

9. Reduce 6400 and 7760 parcefa of three pence each 
to pounds. 

Examples in Troy Weight. 
1, Reduce 10 dwts. 18 grs. and 6 dwts. 6 grs, each to 

3. Reduce 258 grains and 126 grains each to dwts, 

3. Reduce 3 6z. 4 dwts. and 9 lbs. each to dwts, 

4. Reduce 44 dwts. and 3160 dwts. each to oz. 

6. The eagle weighs 10 dwts. 18 grs, of standard gold, 
the half eagle 6 dwts. 9 grs. and the quarter eagle 3 dwts. 
16i grs, ; how many grains will 100 of each weigh t 

6. How many eagles, half eagles, and quarter eagles, 
and of each an equal number, will 45150 grains of stand- 
ard gold make ? 

Exainples in Avoirdupois Weight. 

1. In 17 T. 18 cwt. 3 qrs. 35 lbs. 11 oz. 14 drs„ how 
many drachma ? Ans. 10285S03 drs, 

2. In 16800 lbs. how many (ons? Ans. 7 T. 10 cwt. 

3. In 180 hoxes of raisins, each 16 lbs, how many, cwt. T 
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4. How many parcels of 15 lbs. are in 24 cwt, 13 lbs. t 

5. Reduce 8 cwt. 3 qrs. 17 lbs. to pounda. 

6. Reduce 969 lbs. to cwts. 

Examples in Apothecaries' Weig-ht. 

1. Reduce 13 lbs. to oz. drs. 3 grs. 

Ans. 144 § 1183 3 3456 3 60120 grs. 

2. In 69120 grains, how many pounds? 

3. In fi oz, 5 drs. 3 3 13 grs., how many parcels of 8 
grains each t Ans. 404 parcels. 

4. In 202 parcels of 16 grains each, how many ounces, 
drachms, scruples and grains I 

Ans. 6 oz. 5 drs. 3 3 12 grs. 

Examples in Long Measure. 

1, Reduce 10 m, 3 fur. 8 po. to inches. 

Ans. 65S944. 
3. In 68167 inches, how many miles, &c. 

Ans. I m. 34 po. 1 yd. 1 ft. 7 in. 

3. The distance from Washington to Baltimore is 38 
miles ;, how many revolutions of a wheel 3 yards in cir- 
cumference will it require to measure it ? Ans. 33393-^, 

4, What distance will a wheel of 16 ft. 6 iu. measure 
in turning 640 times ? Ans. 2 miles. 

B. What is the Earth's circumference in yards ? 

Ans. 44035200. 

Examples in Cloth Measure. 

1. In 35 yards 2 qrs, 3 aa., how many nails 1 

Ans. 411. 

2. In 4560 nails, how many yards 1 Ans. 385. 

3. Reduce 33 E.Fl. 2 qrs. 3 na. to nails, Ans. 406, 

4. In 5648 nails, how, many E.FI. ? 

Ans. 470 E.Fl. 3 qrs, 

5. In ten pieces of cloth, 34 yds. 3 qrs. 2 na. each, how 
many ells English? Ans. 197 E.E. 

6.' In 35 E.E. 3 qrs. how many yds. ? 

Ans, 44 yds. 3 qrs. 
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Examples in. Square Measure, 

I. Reduce 24 A. 2 R. 16 po. 38 yds. to yds. 

Ans. 119093 yda. 

3. Ill 119092 sq. yds. how many acres, roods, &,c.? 

Ans. 24 A. 2 R. 16 po. 28 yds. 

3. Reduce 18 yds. 8 ft. 84 in. to inches. 

Ans. 24564 in. 

4. In 24564 sq. in. how many yards ? 

Ans. 18 yds. 8 ft. 84 in. 

5. A tract of land containing 560 A. 3 R. 85 po. is to 
be divided equally among three brothers, how many 
square yards should each man take? Ans, 904636^^ yds. 

6. Reduce 904636J^ square yards to acres. 

Ans^. 186 A. 3 B. 35 po. 

Examples iit Liquid Measure. 

1. Reduce 27 T. 3 hhds. 53 gals. 5 pts. to pints. 

Ans. 56373 pts. 
3. Reduce 28186 quarts to tons. 

Ans. 37 T. 3 hhds. 53 gals. 3 qts. 

3, One dozen bottles of wine is usually reckoned to con- 
tain 10^ quarts, then how many such dozens may bo filled 
out of 5 hhds * Ans. 130 dozens. 

4. How many barrels of Sl-J gallons, and half ban'els 
of 16 gals., and ot each an equal number, may be filled 
out of 3325 gallons of ale ? Ans. 70 of each. 

Eiamples, in Dry Measure. 
1. In 45 bu 2 pe 6 qt-. 1 pt„ how many pints? 

Ans. 3925. 
3, In 2899 pints, how many husheis, pecks, &,c. 

Ans. 45 bu. 1 pe. I qt. 1 pt. 

3. How many 3 bushel sacks wilt 8640 pints of wheat 
fil! ? Ans. 45 sacks. 

4. Reduce 5850 pints of wheat to bushels ? 

Ans. 91 bu. 1 pe. 5 qts. 
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Examples in Time. 

1. How mnny seconds in a solar year, or 365 days 5 
Iirs. 48 m. 48 see. ? A?,3. 31556928, 

2. In a lunar month, or 29 days 12 hrs. 44 m. 3 sec, 
how many oscillalioiis of the pendulum ! 

Ans. S651443. 

Examples in Angular or Circle Measure. 

1. How maay seconds in a sign of the Zodiac 1 

Ans. 108000. 

3. How many signs are in 648000 seconds ? 

Ans. 6 signs. 

To Reduce Inferior to Decimal parts of Superior 
Grades, 

In addition and multiplication of mercantile numhers 
we have reduced units of lower grades to higher by di- 
vision ; we called the same quantities by units of other 
names ; owe we took for 3, for 3, foE 4, 6, 8, 9, 10, 12, 
16, 20, 34, 37, 30, 40, 60, or any other number, as the 
tiibles direct, But in all these divisions the quantity di- 
vided was some multiple of the divisor ; and if not, we 
set it down in its place, under its own title, without any 
change ; or if it exceeded a multiple of the divisor, we 
set down the excess, or remainder, in like manner. It 
may have been noticed also, that the number under any 
inferior title in a quantity, is less than the tabular num- 
ber of that title. 

Now it is desirable to be rid of so many titles to one 
quantity, and to have all its parts brought under the title 
of its highest or measuring unit ; the unit of which the 
price is usually given. For this purpose the forms below 
are presented, which recapitulate the reductions of addi- 
tion and multiplication. 

In class: How are pence reduced to shillingB? shil. io jEsI drs. 
tooz.i oz. tolbs.l lbs. toqrs. f qrs. to cwls.l cwts. to T. 1 And so 
through all (he deiiomiuations. See next page. 
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And since, in Division of Decimals, page 44, we have 
seen the manner of increasing the parts of a leas number 
so as to make possible the division of it by a greater, all 
the inferior titles of a quantity may be reduced to the su- 
perior by the following 

Rdle. Set the given names one under another, in the 
order of their grades ; beginning at the inferior, divide 
each by its proper tabular number, annexing ciphers, and 
setting the quotient on the right of the number next below, 
and prefixing the units' point. 

Exam-jjlcs for the Slate. 

1. Reduce I7s. i^d. to the decimal of a £. 

i) 1-0 

13) 4,500d. 

20)n,3750s. 

Ans. Q.8fi875 £. 

3. Reduce 13s. 6J. to the decimal of a £. 
12) 6.0d. 
20)12.50s. 
Ans. O.Ga5£. 

3. Reduce 4id. to llie decimal of a shilling. 

Ans. .373s. 

4. Reduce 9d. to the decimal of a £. Ans. .0375£. 

5. Reduce 5 oz, 13 d.wts. 16.744 grs to the decimal of 
a pound troy. Ans. .4694 lb. 
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6. Reduce 8 oz. 8 dwts. to decimal parts of a lb. troy, 

Ans. ,7 lb. 

7. Reduce 10 oz. 4 dwts. to decimal parts of a lb. troy. 

Ans. .85 lb. 

8. Reduce 4 cwt. 2 qrs. to decimal parts of a ton. 

Ans. .235 T. 

9. Reduce 2 qrs. 14 lbs. (o decimal parts of a cwt. 

Ans. .625 cwt. 

10. Reduce 7 drachms to decimal parts of a lb. apoth. 

Ans. .0729 lb. 

11. Reduce 7.3 grains to decimal parts of a scruple. 

Ans. .365 sc. 
13. Reduce 10 oz. to decimal parts of a lb, apoth. 

Ans. .83^^ lb. 

13. Reduce 3 na. 1.5 in, to decimal parts of a yard. 

Ans. .16666+yd. 

14. Reduce 6 fur. 8.61 po. to decimal parts of a league. 

Ans. .359 L. 

15. Reduce 6 fur, 4 po. to decimal parts of a mile. 

Ans. .7625 m. 
10. Reduce 3 qrs. 3 na, to decimal parts of a yard. 
Ans. .875 yd. 

17. Reduce 4 qrs. 3 na. to dechnal parts of an E.E, 

Ans. .9 E.E. 

18. Reduce 1 R, 14 po. to decimal parts of an acre. 

Ans. .3375 A. 

19. Reduce 26.8 po. to decimal parts of a rood, 

Ans. .67 rood. 

30. Reduce 16 gals. 3 qts. to the decimal of a hhd. 

Ans. .35 hhd. 

31. Reduce 3 qts. 1 pt. to decimal parts of a gallon. 

Ans. .876 gal. 
23. Reduce 6 qts. 1 pt, to decimal parts of a peck. 
Ans. .8125 pe. 

33. Reduce 1 pe. 4 qts. to decimal parts of a bushel. 

Ans. ,375 bu. 

34. Reduce 15 hrs. to decimal parts of a day. A. .625 d. 

35. Reduce 146 ds. 2 hrs. 34 minutes to decimal parts 
of a year of 365^ days. Ans. .4 yr. 
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To Reduce Decimal Parts of Superior to Units of In- 
ferior Grade. 
Rttle. Multiply the given parts by the proper tabular 
njimber, aa if they were multiples of the measuring unit 
of the number, and point off in the product as many ranks 
of parts as there are in both factors, as taught in Multi- 
plication of Decimals. 

Examples for the Slate. 

I. Reduce .025£ to units of inferior grade ; also, ,3?5s. 

.625£ .375s. 

1£= 30a. Is.-^ 12d. 

13.5jOOs. 4.5|00 

13 e= 

Arts. 4.5=4 i\=^4id. 

e.Od. Ans. 13s, 6d. 

3. Reduce .75£ to units of shillings, Ans. 15s. 

3. Reduce .495 lb. troy to units of oz. dwls. grs. 

Ans. 5 oz. 18 dwts. 19.2 grs. 

4. Reduce .7 lb. troy to units of oz. and dwts. 

Ans. 8 oz. 8 dwts. 
6. Reduce .625 cwt. to units of qrs. and lbs. 

Ans. 2 qrs. 14 lbs. 

6. Reduce .225 ton to units of cwts. and qra, 

Ans. 4 cwt, 3 qrs, 

7. Reduce .0375£ to units of pence. Ans. 9d. 

8. Reduce .02734375 lb. avoir, to units of drachms. 

Ans. 7 drs. 

9. Reduce .85 lb. troy to units of oz. and dwta. 

Ans. 10 oz. 4 dwts. 

10. Reduce .365 3 to units and tenths of a grain. 

Ans. 7.3 grs. 

II. Reduce .83^ lb. apoth. to units of an ounce. 

Ans. 10 oz, 

13. Reduce .16669 yd. to units of an in. Ans.6m.+ 

13. Reduce .359 league to miles, fur., po., and parts. 

Ans. m, 6 fur. 8.64 po. 
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. Reduce .7635 m. to fur, and po. Ans. 6 fur. 4 po. 
, Reduce .875 yd. to qrs. and na. Ans. 3 qrs. 2 ua. 
. Reduce .9 E. English to qrs. and iia. 

Arts. 4 qrs. 3 wa. 
. Reduce .3375 acre to roods and sq, po. 

Ans, 1 R. 14 po. 
. Reduce .67 rood to poles and tenths. 

Ans. 26.8 po, 
. Reduce .35 hhds. to gallons and quarts. 

Ans. 15 gals. 3 qts. 
. Reduce .875 gal. to pinla. Ans. 7 pints. 

. Reduce .8135 peck to qts. and pints. 

Ans. 6 qts. 1 pt, 
. Reduce .375 bushel to pecks and quarte. 

Ans. 1 pe. 4 qts. 
, Reduce .635 day to hours. Ans. 15 hra. 

, Reduce .4 year to days, hours, and minutes. 

Ans. 149 days 3 hts. 34 min. 



RATIOS AND PROPORTIONS. 

Ratio is the numerical relation of antecedent and con- 
sequent, or the nuioher of times, or parts of times, which 
t!ie former may be applied to the latter. 

Thus, tlie ratio of 4 to 8 is 3 ; because 3 is the num- 
ber of times which 4 may be applied to 8. 

And the ratio of 8 to 4 is ^ ; because 8 may be applied 
to 4, half of one time ; and this ratio is the reciprocal of 
the other. 

The ratio of any two numbers multiplied into a third 
produces a fourth proportional : thus, the ratio of 4 to 8 
multiplied into 3 equals 6 ; therefore, 4:8;: 3 ; 6, 

Proportions are measured distances upon the line of the 
prime series ; because 4 measures 8 as often as 3 meas- 
ures 6 ; and 8 applies to 4 as often as 6 applies to 3. 
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Numbers have to each other the same ratio as tlieir 
equimultiples ; that is, 4 is to 8 as 3X4 is to 3X8, or as 
3X4 is to 3X8, or, as any number of times 4 isi to the 
same number of times 8: the same is true of the equal parts. 

And since the ratio is all we require, it is more easily 
found in low than in high numbers. It is therefore ne- 
cessary to have a rule at hand for finding a common 
measure for high numbers, in order to obtain propor- 
tional numbers as near aa possible to the first point of the 
series. This is called canceling. 

At page 30 it was stated that 3 is a common measure 
of every 3d term, 3 of every 3d term, &.C., in the line of 
numbers. It may, however, be necessary, in many cases, 
to use the following rule ; 



RuLj;. Divide the gi'eater by the less, the divisor by 
the remainder, thia divisor also by its remainder, and so 
on until nothing b left; the number which divides and 
leaves nothing will be the greatest common measure of 
the given terms : for if a remainder occur that will meas- 
ure the divisor, it will certainly measure the dividend 
which is a mnltiple of the divisor+itself. 

The class will be able to give oral responses in moat 
of the following examples ; and where that is dilKcult, 
the slate may be used in accordance with the rule. 

What is the greatest common measure 

of3and9? of Z6 and 34 ? oflSfand35? 

of 6 and 9? of 15 and 30? of37iand 100? 

of 4 and 8? of 18 and 37? of 35 andSSi-? 

of 4 and 13 ? of 17 and 34 ? of 16f and 83i? 

of 6 and 13 ? of 14 and 38 ? of 16f and 75 ? 

of 6 and 15? of 38 and 35? of 37 and 72? 

of 7 and 14 ? of 34 and 36 ? of 56 and 63 ? 

of 5 and 15? of3Sand43? of8and96! 

of 8 and 16? of 28 and 36? of 131 and 87i? 

of 9 and 18 ? of 30 and 50 ? of 32^ and 67i ? 

of 13 and 18 ? of 36 and 53 ? of 75 and 335 ? 
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And finding the common measure, in each case above, 
the class will proceed to divide each of the couplets by 
its proper measure, showing the ratio in ils lowest num- 
bers. 

The extreme terms of four proportioaals are the first 
and fourth ; the mean terms are the second and third. 

The antecedent is the Jirsf and the consequent is the 
2d term of a ratio. 

If four terms be proportionals, as 4, 8, 3, 6, they shall 
also be proportionals under the following changes, viz. ; 

1. Invert the whole order, 6 : 3 ; : 8 : 4, or 
only that of the couplets, 8 : 4 : ; 6 : 3. 

2. Transpose the couplets, 3 : 6 : : 4 ; 8, or 
only the means, 4 : 3 ; ; 8 : 6. 

In any set of four proportionals, the sum or difference 
of the terms of, the first couplet is to one of them, as the 
sum or difference of the terms of the second couplet is to 
one of these. Let 6, 3, 4, % be four proportionals ; then 
6-1-3 : 6, or 3 : 1 4+2 i 4, or 3 ; and 6—3 : 6, or 3 : : 4— 

2 : 4 or 2. 

The ratios of the sums, differences, products and quo- 
tients of the corresponding terms of different seta of four 
proportionals will be equal. Let 6, 12, 4, 8, be a set, 

1. Divide the terms by 3; it quotes 3 : 6 : : 3 : 4. 

2. Multiply these by 4 ; it produces 13 ; 24 : : 8 ; 18. 

3. Subtract 1st from 3d ; it leaves 9 : 18 : : 6 : 12. 

4. Add 1st 2d and 3d ; it amounts to 24 : 48 : : 16 : 33. 
In any number of terms, as 3, 6, 12, 34, 9, 18, 48, and 

■as many others, 3, 4, 8, 16, 6, 12, 33, which, taken two 
and two in order, have the same, ratio, the first is to the 
last or other distant term of one rank, as the first is to 
the l^t or other equidistant term of the other rank ; thus 

3 : 48 : : 2 : 33, and 3 : 18 : : 3 : 12, tfcc. 

A compound ratio is the product of two or more simple 
ratios ; namely, the product of the antecedents for an an- 
tecedent, and the product of the consequents for a conse- 

The greatest advantage of canceling is seen in opera- 
tions of this kind ; where, among several antecedents and 
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as many Ronsequenta, it may happen that these, or some 
of them, being equal, or in the ratio of 1 to 1, may be 
omitted ; or having a common measure, two and two, 
may be reduced to low numb era. 

The squares and cubes of proportionals are also pro- 
portionals : thus, 

If 3 : 4 : : 3 : 6 ; then, 4 : 16 : : 9 : 30, the squares ; 
and if 3 : 4 : : 3 : 6 i then, 8 : 64 : : 27 : 316, the cubes. 

If the first be to the second as the second to the third, 
the last of the three is called a third proportional, and tbe 
second a mean proportional to the other two. Thus, if 
3 is to 4 as 4 is to 8, 8 is a third and 4 is a mean propor- 

Direct proportion is that in which both the consequents 
are greater, or both less, than the antecedents. 

Inverse proportion is that in which one of the conse- 
quents is less, and the other greater, than its antecedent ; 
but in such degree, that by inverting one of the couplets 
the proportion will be direct. 

Direct proportion makes the product of the extremes 
equal to the product of the means ; thus, 4X6=3X8, 
whicji comes from the statement, 4 : 8 : : 3 ; 6. 

Inverse proportion makes the product of the first coup- 
let equal to that of the second ; thus, 4X6=3X8 ; but this 
comes from the statement, 4 . 6 : : 3 . 8, which may 
mean that 4 days of 6 hours each equal 3 days of 8 hours 
each; or 4 feet wide of 6 feet long eqnal 3 feet wide of 
8 feet long ; or any similar application. It would be im- 
proper to use the colon (:) in the sense is to in the in- 
verse statement. The point {,) is equivalent to the oblique 

Rule. To find a fourth proportional to three given 
terms : muUipiy the 2d and 3d together, and divide the 
product by the first; the quotient will be the thing re- 
quired. 

Or, the product of the third term multiplied by the 
ratio of the first and second ; or, the 2d multiplied by the 
ratio of the 1st and 3d, will be a fourth proportional. 
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Examples for the Slate. 
Find a fourth proportional to 3, 6, and 12. 

13 The ratio of 3 to 6 is 3. : 3X12=21 
6 or the ratio of 3 to 13 is 4. : 4X 6=24. 

3)73 



Find a fourth proportional to each of tlie three terms 
B following, or find the number which should occupy 



the place of x 

To 4, 6. ana v,—x. 

To 3, 9, and 9,—x. 

To 6. 9, and 12,-3:. 

To 4, 8, and 13,— a:. 

To 4, 13, and lQ,-^x. 

To 6, 12, and 21,-3;. 

To 6, 15, and lB,—x. 

To 7, 14, and 21,— a;. 

To 5, 15, and 15,— r. 

To 8, 18, and 24,— a;. 

To 9, 18, and 37,~3r. 

To 12, 18, aiid 36,— a;. 

To 11, 23, and 44,— ar. 

To 14, 31, and 42,— a;. 

To 16, 24, and 33,— a;. 

To 15, 30, and 45,— ar. 

To 18, 37, and 64,-2:. 

To 17, 34, and 51,— a;. 

To 23J-, 67J, and 45,—: 

Whenever the 2d and 3J terms happen to be the same 
number, the required term will be a third proportional ; 
but the rule for finding it ia similar to the rule above. 

The ancient Rule of Three, which applies so much 
to human affairs, is similar to the rule above, for finding 
a 4th proportional to three given terras. 

It takes hold of all the transactions of commerce, in 
the language of the business people, speaking after tlie 



To 14, 28, and 28,- 
To 28, 35, and 35,- 
To 34, 36, and 36,- 
To 28, 43, and 43,-3:. 
To 28; 36, and 56,- 
To 30, 50, and 75,— a;. 
To 26, 52, and 78,~ 
To 7i, 43i, and 14^,-3:. 
To 12^, 15, and 26,— a;. 
To ISf, 35, and Zii,—x. 
To 37i, 100, and 76,— a'. 
To 35, est, and 75,-3:. 
To 161, 83i, and 8J-,— a:. 
To 16f, 75, and 33i,— a:. 
To 37, 72, and 81,— j:. 
To 56, 63, and 28,— a;. 
To 8, 96, and 4,— a;. 
To 12i, 87-i-, and 0^,-3:. 
To 75, 335, and 371,-3^. 
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following manner : "If ICIJ dollars buy 3 pairs of boots, 
how many pairs will $35 purchase?" In this order the 
question is stated, and it speaks the language which all 



S : : 36.0 : 10 
3 

10.5)106.0(10 prs. Ans. 



RULE OF THREE DIRECT. 

Because the. Rule of Three is the application of the 
doctrinea of proportion to business, the terms convey the 
idea of goods ; and two of the given terms express the 
same kind of goods, aai often in different measures, or 
■weights, or units of unequal value ; as, yds. qrs. iia. ; lbs. 
oz. drs. ; bu. pe. qts. ; &c. In such case, the two sim- 
ilar quantities must be reduced to units of the same 
grade : when this is done, there is no more notice to be 
taken of the species of goods which they represented. 
The two numbers are now terms of a ratio, antecedent 
and consequent ; and if they have a common measure, 
may be reduced to lower terms. Neither does it make 
any difference whether the third given term be place(J be- 
tween them, or on the right of them; or whether the 
third multiply the second term, or the second multiply 
the third : it is the species of goods which the third given 
term represenfs that is multiplied ; and it is that species 
which appears in the product, and also in the quotient, 
after dividing by the first term, or antecedent. 
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Proof. Invert the order of the four terms, or only of 
the couplets, or transpose the couplets ; by these three 
changes each of the given terms becomes the 4th term, 
and will result from a similar operation. 



Exatnplt. 


^/ 


r the Slate. 


. If 8 yards of cloth cost $28, what will 00 yards of 


same kind come to! 






yds. yds. $ $ 






\.s 8 : 9ii : : US : X. 




The operation is here 


96 




presented in full, withoi.t 
contraction ; but since 8 is 


168 




a common measure of 8 


232 




and 96, and the reduced 
terms are 1 and 13, there- 


8)3688 




fore, 

1 ! 13 : : 38 : 330, Ans. 



3. What will 76 yards 3 qrs, come to, if 9 yards cowt 



Here, also, the operation 
is given in full ; but as 9 is 
a com. meas. for 9 and 33.5, 
the terms reduced would be 
1 and 3.5; that is, 1 yd. 
costs 3.5$, and 2.6X76.6= 
191.35 dols. 



Class Exercise upon the examples here 
How many examples, or questions, in the following collection 1 
In example 1, luiaJ land of goods, or things, is twice mentioned ? 
In example 9, whal kind of gooasis twice mentioned ) In example 
3, the same 1 also in esample 4 1 and so on to the last. 

In example I, Aow mttch goods in each of the two similar qnan- 
tiliesl In eaamplt 2, hmn much goods in each of the two similar 



. dols. 50 cents 


? 


yds. dols. 


yds. 


As 9 : 33.5 : 


76.5 : X. 


76.6 






4)2.0 qr 


1125 




1350 


76.5 yd 


1575 




9]1721.35 




ns. $191.35 
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quantities 1 In esample 3, llie same 1 also in example i 1 and so on 
to tlie lasi. 

lo wiiat examples are the goods measared'! In what exampl'a 
are the goods weighed 1 In what examples are the goods only- 
counted 1 Are there sev^eral names of measures in any example! 
Are there sevgral names of weights in any exsrapiel Which are 
the rules for reducing all the iiames of measures or weights into one 
namel Would you prefer to rednea them IVom high to low, or from 
low lo high grades 1 What direction to reduction does multiplica- 
tion givef — does division givel 

3. The salary of a clerk is $1000 per annum ; how 
much, then, is his pay for 1 calendar month? also for 1 



. dols. 



I. dols. 



13 : 1000 : : 1 : 83^-. Ans. 

There is no muUipHcr in 
either of these examples, 
therefore the quotient is 
placed in the hne of pnipor- 
ti6na]s, and the dirisor un- 
der the last remainder. 

The fraction -A-— ii 'di- 
viding the terms by 4. -^5/V 
=-if, dividing the terms by 
5, the common measure. 



(Is. dols. 



dol.'!. 



: 1000 : : 1 : 3.7397ii 



I. 95 -J 



4. The cost of 7 cwt. 1 qr. of sugar being $50.75, how 
much, at the same rate, will 43 cwt. 2 qrs. amount to 1 

5. The cost of 43.5 cwt. of cheese being $304^, how 
much of ihe same kind wi!l 50 dols. 75 cts, purchase ? 

6. If 7.35 cwt. of bacon cost $50f, how much of the 
same quality will $304.5 purchase ? 

7. If 304 dols, 50 cents buy 43.6 cwt. of best white 
soap, what is the cost of 7 cwt. I qr. of the same Idnd ? 

8. If 34 dols. 36 cents buy 13 yards of cloth, how many 
yards will $392.32 purchase 1 
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9. If S292.32 purchase 144 pairs of boots, how many 
pairs will S24.36 purchase ? 

10. 144 coarae shawls coat 393 dols. 32 cfs., what will 
12 shawls of the same kind come to 1 

11. If 13 woodea clocks cost 34 dols. 36 cts. how 
much will 144 clocks of the same kind amount to ? 

12. If 14 lbs. of fine tea coat 14 dols. 33 c. 7 m., how 
maay lbs, of the same quality will $209,718 purchase 1 

13. The cost of 196 pairs of silk stockiaga beiag 
S300.718, how many such pairs will $14,337 purchase ? 

14. $14,337 being paid for 14 silver spoons, how much 
will 196 spoons of the same kind amount tot 

15. 196 bushels of wheat cost $200,718, how much 
will 14 bushels of the same kiad come to 2 

16. If 19 dols. 44 cts. buy 18 yards of merino plaid, 
how many yards will $349.93 purchase 1 

17. If 334 days' wages amount to. 349 dols. 93 cts., 
how many days' labor will $19.41 purchase I 

18; If 349 dols. 92 eta. purchase 334 boys' caps, how 
much will eighteen caps of the same kind come to ? 

19. If $19.44 purchase 18 girls' bonnets, how much 
wiU 324 bonnets of the same kind come to ? 

20. If 812.913 purchase 10 pairs of shoes, how ma.ny 
pairs may bo bought for $1!M.13? 

21. If«129;i3buy 1 00 acres of puMic land, how many 
8Cr.es can on(^ purchase fur 1313.913? 

23. If 100 bushels of poaches cost @129.13, how much 
will 10 bushels of the same kind come to ? 

33. if 10 torkej's coal $13,913, how much will a dock 
of 100 such turkeys amount to ? 

34. If $58,566 buy 16 cords of wood, how many cords 
will $905,056 purchase ? 

!S. If $905,056 purchase 3&S tons of coal at the mine, 
how maay tons will $56,560 purchaae ? 

26. If 16 best silk hats cost $56,506, how much will 
f^6 such hats amount to 1 

37. If 350 fat shacp cost $005,053, how much will 10 
such sheep amount to ? 
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28. A gentleman saves $1200 per annum of his income, 
which ia 3858.24 dollars; what are his daily expenses ? 

Ans. 7.2828 dols. 

29. A draper bought 4 pieces of cassimer containing 
100^ yards, at 1.0 dollars per yard ; what was the amount! 

Ans. 9160.8 

30. If 90 lbs. of tea cost S47.7, how much did 1 lb. 
eost? how raucli did 74 lbs. cost? how much did 7 chests 
each 74 lbs. cost ? 

Ans. 1 lb. cost 53 cents. Seek the others, 

31. Tea at 50 cts., 75 cts,, 1 dol., and 1 dol, 125- eta. 
per lb. ; what equal quantity of each kind will 675 dol- 
lars purchase ? Ans, 300 lbs. of each. 

32. The price of standard silver (9 parts silver and I 
part copper) is 116J-| els. per ounce ; then what quantity 
may be bought for $100 ? Ans. 7 lbs. 3 oz. troy. 

33. The clothing of a regiment of 750 men costs 
813875 J then how much will the clothing of an army of 
60000 men cost the United States! 

Ans. 925000 dollars. 

34. What will be the expense of keeping 20 horsea for 
a year, at 37^ cents per day for each t Ans. $3737.5. 

35. If an estate be worth $1539.2, and the tax assessed 
at 3^ cts, upon the dollar ; what ia the remainder worth 
per annum? Aais. 81485.328. 

36. IfSOO lbs. of tea be sold for 255 dols. making the 
gain 11 dols. 25 eta, what was £he prime cost per lb. ? 

Ans. 81^ cents. 

37. If 300 lbs. of tea cost 255 dols., how muat it be 
Boid per lb. to make the whole gain 45 dollars t 

Ans. 1 dol. per lb. 

38. A butcher laid out in oxen §11151.5, at the rate of 
$245 for every 10 oxen ; how many oxen did the sum 
purchase 1 Ans, 47 oxen. 

39. What will 4 pieces of linen come to, containing 
23, 24, 25 and 37 yards, at $7 for 16 yards ? 

Ans. ffi43.3H, 

40. The Eagle or $10 piece (new coin) weighs 10 
dwts. 18 gi-3. of standard gold, and is worth 93 cts. per 
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dwt,, the British sovereign weighs 5 dwts. 3 grs. and la 
worth 94f eta. per dwt. ; how many dollars are equal to 
33 of each t Ans. $475.39. 

41. If 803 cwt. 1 qr. 14 lbs, of hay be sold at the rate 
of $l&f per ton, how much will the whole amount to 1 

Ans. $753.3365625. 

42. If 660 lbs. of coffee cost S63.80 cts., how much is 
that per. lb. ? - Ans. 9f cents. 

43. A merchant laid in store 3 casks of oil contaiaiog 
73 gals, 2 qts. each, 3 casks containing 87 gals. 3 qts. 
each, and 3 casks cotitaining 68 gals, 3 qls. each, for which 
he paid at the rate of $11 for 16 gallons ; how much is 
the entire costi Ans. $315.9iV- 

44. A southern merchant received from the north 108 
pairs of boots, at $3^161 cla. i>er pair ; the cost of trans- 
portation was $6 : how shall he sell them by the pair to 
[nake 30 cts. on the dollar ? Ans. 93.66^. 



SINGLE EULE OF THIiEE INYEUSE. 

If there be two equal rectangles, as BG, DH (so 
figures in the margin), their sides, 
taken reciprocally, are proportion- " 

als ; thus, AB : CD : : _CH : AG. 
Here the length of one figure is to 
the breadth of the other, as the 

length of the latter is to the breadth , , 

oftheformer. But if we should say A °G 

that the length is to the breadth of one figure as the 
length is to the breadth of the other, the proportion would 
be inverted; thus, ABXAG=CDXCH. 

The rectangles 3X8=4X6, 4X6=3X13, taken as above, 
are examples of proportions inverted ; and the same rela- 
tions are seeti all along the lines of numbers and recipro- 
cals at the heads of these pages 
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For, directly, ' and inversely, 

3 : 3 : : i : i, or f : f- ; 3 . i : ; 3 . i. 

3 : 4 r : i : i, or A : tV ; 3 

4 : 5 : : i : i, or 3iV : i;V i 4 

5 : 6 : : i : i, or ^ : .A i 5 . f : 

6 : 30 ; ; A- : -J. or -rf^r : 1^ ; 6 . ■ 
The colon (:) in the sense of is to cannot be properly 

used between the inverted terms ; but a point (,) or the 
oblique cross (X) to denote multiplication should be 
used. 

Wlien few agents can do the work of many ; when 
one dimension supplies the defect of another ; when 
force, or velocity, or number, accounts for a diminution 
of time ; these and their contraries indicate proportions 
inverted. Now such distinctions appear, not in the num- 
bers, but in other properties of the quantities ; or, in a 
different extension, or modification of their parts, and can 
be known only from the enunciation of the question. 
Tiierefore, 

If more do more, or less do less, respect. 
It is a question of the Rule Direct : 
But less requiring more, and greater less, 
Do questions of the Inverse Rule express. 

Rule, Stale the terms ao that, if the required conse- 
quent is to be less than its antecedent, the less of the two 
similar given terms shall be consequent ; and if the re- 
quired consequent is to be greater than its antecedent, 
Uic greater of the two similar given terms shall be conse- 
quent. This makes a direct statement of the terms ; and 
so, the product of the means divided by the given ex- 
treme will be the term required. 

Contraction. When the first and second, or the first 
and third terms, have a common measure, divide them by 
it, canceling the terms divided, and using their quo- 
tients. 

Examples for the Slate. 

1. If 5 men can do 100 yards of a work in SI days. 
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what number of men mual be employed to finish an equal 
quantity in 15 daysl or in 1 day '. 

Here since 15 daya is leas time thaa 31 days, the num- 
ber of men must exceed 5, 

Therefore 15 days : 24 days : ; 5 men : 8 men. 

15)130 men will require 1 day. 

Ans. 8 men require 15 daya. 

I said mentally, 15 is to 34 as -J- of 16 is to i of 91=S, 

3, What length of 12 inches wiile makes a square foot ? 

also of 9 inches'wide ? of 8 inches widet of 6 inches 

wide I of 4^- inches wide? of 4 inches wide ? of 3 inches 

wide ? of 3 inches wide ? of 1 inch wide t 

Ans. 12 in. of 12 in., 10 in. of 9 in. &c. 

3. What length of yard wide carpet will cover a floor 
18 ft. long and 16i ft. broad J also of 2 yards wide i of 3 
yards wide ? of 6 yards wide ? 

Ans. 33 of I yd. ifiiof2, &c. 

4. If 0352 hewn stones of 3 feet long complete a cer- 
tain wall, how many stones of 3 feet long, other dimen- 
Bious being equal, will complete an equal quantity? how 
many stones of 4 ft. long would do it? also of 6 ft. long? 
and of 12 ft. long ? Ann. 9538 of 2 ft., 4764 of 4 ft., &c. 

5. A garrison of 480 men having provisions for 60 days, 
how long would the provisions serve 240 men? how long 
would they serve 130 men ? how long would they serve 
360 men ? 7W men ? 960 men? Ans. 120 ds., &c, 

6. In 12 days of 4 hours each a certain work was fin- 
ished ; how many days of 6 hours ? of 8 hours ? of 12 
hours ? of 24 hours, would the same work require ? 

Ans. 8 ds. of 6 hrs., &c. 

7. A plain or prairie pastured 3000 horses for 18 days, 
how many days would it have pastured 1000 horses? 600 
horses? 1500 horses? 2500 horses? 3000 horses? 

Ans. 36 ds., &c. 

8. The governor of a besieged town has provisions for 

5* 
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64 (lays, the ration of bread being l-j- lb. ; but fearing thnt 
his succors will be delayed, he wishes to hold out for 81 
days ; how much, in that case, should the ration of bread 
be? ' Ans. 1 lb. 

9. How many yards of stiilF 3 quarters wide, will line 
a cloak 1^ yards long, and 3^ yards wide ? 

Ans. 8 yds. 6 in. 

10. If a footman perform a journey in B days of 12 
hours long, how many days will he require of 10 hours t 
of 7^ hours ? of 6 hours ? Ans. 6 ds. of 10 hrs., tfec. 

11. If I lend my friend 120 dollars for 4^ months, how 
many months should he lend me 90 dollars t or 180 dol- 
lars? or 60, to requite my kindness t 

Ans. 00 dols. for 6 mos., &.C. 
13. A power or weight of 32 lbs, is placed 4 ft. in. 
from the centre of motion of a steelyard, what weight will 
it equipoise 27 in. from the same centre at the draft end t 
or iit 18 inches T or at 9 inches ? or at 6 inches ? or at 3 
inches? or at U inches? Ans. 64 lbs, at 37 in., &,c. 

13. There are three windows which measure each 27 
ft, 48 in, of glazing ; it is required to have an equal quan- 
tity in-1 window, or in two windows ; how much is each 
window in tliese cases to be? 

14, Let a room measure 34 feet long and l&i^ feet wide, 
then, if another room be equal to it, and only 23 ft. long, 
what should be the width of the latter 1 also, if auother 
room be 30 feet long, how wide should it be lo equal the 
first 1 Ans. 18 ft. by 33, &c. 

Promiscuous Examples. 

1, Bought four casks of raisins, weighing each 3 cwl.. 
1 qr. 7 lbs., at $6.35 per cwt. ; what is the amount? 

Ans. 83 dols, Sl-J- cts. 

3. Six men build a house in 9 months, how many 
months would 9 men require? how many months would 
18 men require ? how many would 27 men require ? 

3, A grocer bought 3 qrs. 14 lbs, of cloves at 75 cts. 
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per lb., and sold them at the rate of S89.6 per cwt. ; how 
much did he gain or lose by this trade ] 

Ans. gained $3.5. 

4, Jf 10 men mow a meadow in 3 days, how many 
days would 6 men require 1 how many days of 5 men ? 
how many of 1 man ! how many of 8 men ? 

Ans. 6 ds. of 6 men, &c. 

5, If from a rule of three feet long, 
The shadow five is made ; 

What is that steeple's height in feet, 

That is nitiGty yards in shade? Ans. 103 ft. 

6, What length, of 8 poles wide will make an acre ? of 
4 poles wide? of 2 poles wirle ? of 1 pole wide? of 30 
poles wide; of 40 poles wide ? of 80 poles wide? of 160 
poles wije ? Atls. 20 po, by 8, &c. 

7. , If the weight of an.eagle be 10 dwts. 18 grs. of gold, 
how much will be the weight of 180 half eagles ? 

Ans. 4 lbs. 7 dwts. 12 grs. 

8. If the small loaf weigh 20 ounces when wheat is 
$1 .20 per bushel, how much should it weigh when wheat 
is $1,50 per bushel? also, when wheat is $1 per bushel! 

Ans. 16 oz. at $1.50, &c. 

9. The avoirdupois pound weighs 7000 grains, and the 
troy pound 5760-grains ; then how much of the latter is 
equal to one cwt, of the former ? Ans. 136^ lb. troy. 

10. If the bushel measure 2I50f cubic inehes, how 
many bushels of wheat will the toll cheat contain which 
measures 3I.73i cubic feet ? Ans. 25J bu. 

11. A certain building was raised in 8 months by 120 
workmen, but being demolished, it is to be rebuilt in 2 
months ; how many men must be employed upon it ? 

Ans. 480 men. 

12. How much will 4 dozen and 8 pairs of shoes 
amount lo at $1^ per pair? -4ns. 63 dols. 

13. If the transportation of 7i Cwt. for 160 miles cost 
$13, how far should 3 tons be carried for the same 
money ? Ans. 18 m. 6 fur. 

14. If 2 qrs, S3 lbs. of sugar cost $6.34, how much ia 
that for I cwt., or US lbs. ? Ans. $8.96. 
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15. At Hi dollars per 100, what will 9000 feet of plank 
amount to ? Ans. 202.5 dols. 

16. Laid out f36 in calico and linen ; the value of the 
calico was 15 dollars, and the quantity of linen 70 yards ; 
and there were 7 yards of linen to 5 yards of calico ; 
what was the price per yard ? also how many yards of 
calico ? Alts, price 30 cts. and calico 50 yds. 

IT. A cistern is emptied by a vent in 13 hours ; how 
many vents of the same capacity would fill it in 6 hours t 
in 4 hours ? in 3 hours ? in 3 hours Hn 1 hourl in .5 of 
an hour? 

18. Bought 80 yards of cloth for 433 dollars, which 
being damaged, am willing to lose $20 on the whole : 
how should it then be sold per yard 1 Ans. $5 15 cts. 

19. If 100 dollars in 13 months gain $5, how much 
will the same sum gain in 6 inonths? in 3 months? in 1 
month? inSmonths? in 16 months? in 18 months? in 
"Zl months? Ans, 9^ in 6 mos., &c, 

20. If 150 dollars in 15 months gainOdols. 37 cts. 5 m. 
interest, bow muth will the same sum gain in 13 
months? -4»s. $7.50. 

21. Bought three tuns of oi! for 409.31 dollars, 85 gal- 
lons of which having leaked out, how should the residue 
be sold per gallon to sustain this loss? 

Ans. at 61 cents. 

22. The shadow of a staff of 4 feet long, at a certiiin 
hour, is 7 feet, what then is the height of a steeple, 
whose shade at the same time is 198 feet? 

Ans. 113^ feet. 
33. What sum at interest for 1 month would gain the 
same that 340 dollars would gain in 13 months ? what 
sum also at 3 months t what sum also at 6 months I 

A71S. $2880 for 1 mo. &c. 

24. If 8 boarders consume a barrel of flour in 14 days, 
how many days should'it serve 4 boarders? how many 
days should it serve 3 boarders ? also, how many days 
should it serve 10? 12? 

25. A perpendicular pole of 50 ft. 11 in. casts a shadow 
of 98 feet G inches, when the sun is vertical ; then how 
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broad is the river, which runs due west, on the north side 
of a steeple 300 ft, 8 in. high, 30 ft. S in. of (he shadow 
failing between the base and the brink of the wiitor, and 
30 ft. 9 in. being projected on the opposite side ? 

Ans. 176 yds. 3 ft. 4 in. 



DOUBLE RULE OF THREE. 

This rule, which is sometimes called Compound Pro- 
jM)rtion, because a ratio is used equal to the product of 
two or more ratios, proposes an odd number of terais, 
not less thflufive : of these terms the simple majority 
are antecedents ; the rest are consequents ; and one coii- 
eequent.is required. 

The terms are of similar kinds, two and two ; and the 
design of the work is to find a consequent to correspond 
with one of the antecedents, which is unmatched among 
the given terms. 

Set that term the quality of which is sought on the 
right; arrange the other given terms two and two, in the 
manner of a ratio, with the colon between them on the 
left; observing that if upon comparison with each coup- 
let, the required consequent is to be greater than its ante- 
cedent, the greater term of such couplet is to be the con- 
sequent ; but if the required consequent is to be less than 
its antecedent, the less term of such couplet is to be the 
consequent. 

Reduce the terms of each couplet to units of the same 
grade, and any antecedent and consequent which have a 
common measure to their lowest terms. Then multiply 
all the antecedents, except the odd one, for an antece- 
dent, and all the consequents for a consequent : This 
antecedent is (o its consequent as the odd antecedent is 
to the consequent required ; which is found like any 
other fourth proportional. 
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'■s for the Slata. 
1, If 3 men in 4 days reap 13 acres, how many acrea 
wili 6 men reap in. 13 days ? 

m. 3 : 6 m. Multiplying the antece- 

ds. 4 : 13 ds. dents for an antecedent, and 

— — A. A. the consequents fora conae- 

12 : 72 : : 13 : 73 quent, I said mentally, 13, 

13 the compound antecedent, 

is to 72, its consequent, as 

12)864 13, the given acrea, is to 73, 

— wliich ia the number of 
Ans. 72 A. acres required, 

3. If 100 dollars in two years gain 10 dollars, what 
should be the interest of 750 dollars for 13 years ? 

Ans. 450 dols. 

3. If 13 oxen in 16 days consume 1 ton 14 cwt, ) qr. 
4 lbs. of hay, what quantity will 24 oxen consume in 48 
days ? and 1 ox in 1 day 1 

Ans. lOT. 6cwt. 2qrs. 241bs. 

4. If 8 cwt. may be transported 128 milea for 21 dol- 
lars, how much should the freight of 16 cwt. 04 miles 
amount to? Ans. 31 dollars. 

5. If 12 men in 8 days gain 90 dollars, how much 
should 30 men gain in 15 days? Ans. 281.25 dols. 

6. [f 600 dollars in 60 days gain 6 dollars, how much 
should 210 dollars gain in 480 days ? Ans. 19 dols. 20 c. 

7. If 200 lbs. be conveyed 40 miles for $3, what should 
the carnage of 30301) lbs. 60 miles come to? 

Ans. 303 dols, 

8. If a family of 8 persons expend 800 dollars in 9 
months, how much should be the expenses of 18 persona 
for 13 months 1 Ans. 2400 dols, 

9. The hire of 4 men for 14 days being 864, how much 
should 14 men receive for 10 days t Ans, 160 dols. 

V 72 acres in 4 days, how many acres 
in 10 days t Ans. 240 acres. 
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DOUBLE RULE OF THREE IfJVERSE. 

The rule already given ia of general appiicstian, viz. : 

If ihe required consequent, in view of each condition 

of the question, should be greater or less than its ante.ce- 

dent, make the greater or less of tlie similar given terms 

the consequent, as the cose may be. 

Exatnfles for ike Slate. 

I. If e 

should 13 men worli for $5^ 

12 : 6 is the ratio of the tinfes in which the men should 
worli ; and 36 : 54 is the ratio of the times for which the 
money will poy. Therefore, 

m. 13 : m.6, or 2 : 1 
3fj$ : 64$, or 3 : 3 
_ _- _ _ (Is, As. 

432 : 324 : : 4 : 3 : : 4 : 3 Ans. 



% The carriage of 200 lbs. for 40 miles being %% how 
many lbs, may be conveyed 60 miics for $303? 

Ans. 20^0 lbs. 

3. If 37 dollars be the hire of 9 men for 3 days, how 
many days should 24 men work for $144? 

Aiis. 6 days. 

4. If 2.4£ be the hire of 4 men for 3 days' labor, how- 
many men will £9 12s. compensate for 8 days' labor? 

Ans. 6 men. 

6. If 8 boarders consume 73 lbs. of animal food in 13 
days, in what time will a family of 13 persons consume 
316 lbs. 1. Ans. 34 days. 

6. If 120 men are employed 8 days in quarrying 75 
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rods of stone, how many days will 80 men require to 
quarry 300 rods T Ans. 48 days. 

7. Ii"48 men in 9 days excarale 80 perches of canal, 
in how many days will 100 men excavate 300 perches ? 

Ans. 10^ days, 

8. If $100 principal in 13 months gain $fi, what pi-in- 
cipal will gain $13 in 8 months ? Ans. $300. 

9. If 30 acres of grass feed 13 oxen ISdays, how many 
days will 30 acres pasture 18 oxen ? Ans, 16 days. 

10. If ll! men mow 80 acres of meadow in 2-^ days, 
how many men should be employed to mow 130 acres in 
4 dfiya ? Ans. 15 men. 

Promiscuous Examples. 

I. Let 50 dollars at interest for 8 months amount to 
63 dollars ; how much is the rate per cent, per annum 1 

Ans. 6 per ct. per an. 
3. The carnage r>f 34 cwt, 48 miles is 6 dollars ; wfiat 
distance then, should 72 cwt. be carried for 9 dollars? 
Ans. 34 miles. 

3. If 130 dollars in 15 months gain $9|, how much 
will $100 gain in 12 months? Ans. $5. 

4. The intcrpst of $100 in 13 months being S5. how 
much will $150 gain in 15 months ? Ans. $9,375. 

5. If in 13 months $100 gain $5, what sum at interest 
15 months will gain $9,375 ? Ans. $150. 

6. If $9,375 be gained in 15 months by $150, what 
principal at interest 13 months will gain $5? 

Ans. $100. 

7. In what time will ®100 gain $5, if 150 dols. gain 
$9,375 in 15 montJis ? Ans. 12 months. 

8. The interest of $100 in 13 months is $5, in wiial 
time will $150 gain $9,375 ? Ans. 15 months. 

9. IfS men can plow 12 acres in 24 hom-s, in what 
time should 6 men plow 20 acres ? Ans. 30 hours. 

10. If 4 men subsist 80 days upon $160, how Jong may 
8 men subsist upon $480 ? Ans. 120 days, 

II. If the interest of $50 for 8 months be $2, what 
sum at interest 4 months will gain $4 ? Ans. $200. 
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13, If 13 horses remove 73 tons in 3 days, how many 
horses must be employed to remove 108 tons in 9 days ? 
Ans. 6 horses. 

13. A western traveller performed a journey of 210 
miles in Ifi days of 14 hours long, then how many days 
of 12 hours will he require in travelling 853 miles ? 

Ans. 57 days 7ii hrs, 

14. If 120 horses in 6 days consume 360 bushels of 
oats, how many clays will 480 bushels serve 340 horses ? 

Ans. 4 days, 

15. The standard gold of the United States is worth 
i»3 cents per dwt., and the new Eagle weighs 10 dwts. 
18 grs. ; also 16 times the same weight in silver is worth 
$10 ; how much then should be the price of 1 ounce of 
standard silver 1 Ans. ll&ff cents. 

16. If 3000 lbs. of beef serve 340 men 15 days, what 
quantity will 120 men require in 25 days? 

Ans. 15.7B625 cwt. 

17. If a barrel of mackerel serve a family of 8 persons 
for 3 months, how many barrels should 16 persons use in 
12 months ? Ans. 8 barrels. 

18. If 100 men, in fl days of 10 hours long, can dig a 
Ireneh 300 yds. long, 3 wide and 3 deep ; in how many 
davs of 8 hours long, will 180 men dig another trench 
360 yards long, 4 wide and 3 deep? Ans. 15 days. 



MERCANTILE PIUCTICE. 

The design of this rule is to find, by the shortest pro- 
cess, the value of any quantity of goods, having the price 
>f a unit given. 

"When the given quantity is a single part, or 

The complement of u single part, or 

A multiple and a, single part, or 

A multiple and the complement of a single pavt of the 
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unit of which the price is given, the labor niay be, in 
Bome instances, greatly abridged. 

It is a similar case, when the price is a single part, or 
the complement of a single part, or either of these joined 
to a multiple of the money unit. 

When the given quantity is not found in any of ihese 
relations to the unit of which the price is given, it is ei- 
ther a simple number in the denomination of the unit, or 
should be so reduced. 

The questions on pages 64, 65, and 60, are intended 
as auxiliary to the mooes of operation under this rule. 
The class will therefore write out the parts and comple- 
ments there referred to, as in the following 

Exaiiiples of Parts and Com.plements of Parts o/Sl. 
50 cts,— i, comp. 50 els. 12^ cts.= i, comp. 87icts. 
33^ " =-i, " 66f " 10 " =tV, " 90 ■' 
25 ■> =-L, i' 75 " 8i " =-^ " 91-^ 

20 " =1 " 80 " 6| " =-tV, " 93| 

161 " ^i, " 83i " 6 " -^. " 95 

Case 1. When the price is a multiple of some money 
unit, as SI, 1 ct„ 1£, &c., and the quantity a simple num- 
ber, multiply the price by the quantity, the product will 
be the answer, in the denomination of the money unit, 
which reduce, if necessary, to the money of account. 

Examples for the Slate. 
1. 354cwt, ofhops at828per cwt.T 
354 or thus, 254 

28 4X7=28 

2033 1016 



. 324 yards of cloth at dollai 
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3. 337 Iba. of coffee at 6 cents per lb. 1 

Ans. 19.62 dols, 

4. 871 cwt. of iron at $3 per cwt. ? Ans. 3ljl3 dola. 

5. 473 cwt, of sugar nt ®8 per cwt. ! Aiis. $3778. 

6. 437 bushels of wheat at 11a. per b«. ? 

■ Aiis. £234 17s. 

7. 347 bushels of rye at 9s. .per bu. ? ^Hs. £111 3.s. 

8. 374 bushels of maize at 7s. per bu. 1 

Ans. £95 18s. 
ft 742 sheep at $3 per head ? Ans. $3330. 

10. 7^4 yds. of alpaca at 50 cts. I Ans, S363. 

n. 36311)3. of sugar at 9 eta.? Ans. $33.58. 

13. 622 Iba. of coffee at 8 cts, per lb. ? Ans. $49.76. 

13. 385 lbs. of Hyson tea at 8s. per lb. 1 Ans. £154. 

14. 334 yds. of calico at 35 cts. per yd. ? Arts. $81. 

15. 343 yds. of-vesting at 6s, per yd. ? 

Ans. £103 12s. 

16. 313 days' wages at $3 per day ? Ans. $634. 

17. 526 yds.. linen at 2s. per yard ? Ans. £53 13s. 
Niite. In this last example, it appears that, when the price is 3s., 

the answer is found by doubling the figure occupying the uml.?' rank: 
Ihos, 526 at 2s. is £52 19s., therefoie at 4s., Gs,, or any multiple of 
3s., the same multiple of the price at 2s, would be llie answer. 

Case 3. When the price is a single part of the money 
unit, and the quantity a simple' number ; divide the quan- 
tity by the denotninator of the part ; the quotient will be 
the answer, in the denomination of the money unit, 
which reduce if necessary to the money of account. 

ExamflesfoT the Slate. 

1. 660 bushels of oats at 50 eta,, and at 10s. perbu.? 

560 560 

fiO=i $380 Ans. 10=i£ 380£ Am. 

3, 255 willow baskets at 33^ cts. ? Ans. $85. 

3. 375 lbs. of butter at 35 cts. ? Ans. $93.75. 

4. B46 pairs of short hose at 30 cts. T Ans. $109.3. 
6. 768 lbs. of candles nt 16f cts. ? Ans. $128. 
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6. 812 yds. of calico fit liJJ cla, ? Ans. $105.25. 

7. 975 Ihs. of lard at 10 eta. ? Ans. $97.5. 
a 408 lbs. sugar at SJ ets. ? Ans. S39. 

0. 156 ounces of teaat &}■ cts. ? .dws. $9.75. 

10. 896 skeing of siik at 5 cents ? ^ms. $44.8. 

11, 4 dozen copy books at 10 cents? Ans. $4.80. 
13. 364 bushels prjlntoes at 50 cts ? Ans. $183. 

13. 486 ycls. cassimer at 10s. ? Ans. £343. 

14. 896 thirds of a £ at 6s. 8(!. 1 Ans. £398 13s. 4d. 

15. 764 fourths of a £ at 53. ? Ans. £191. 

16. 654 fifths of a £ at 4s. each ? Ans. £130 10s. 

17. 726 sixths of a £ at 3s. 4d. each t Ans. £131. 

18. 583 eighths of a £ at 2s. 6d. ? Ans. £73 17s. 6d. 

Case 3. When the price is the complemeiit of a single 
part of the money unit, and the quantity a simple num- 
ber; divide the quantity by the denominator of the part, 
as in case 3, and subtract the quotient from the quanlily 
taken as a multiple of the money unit ; the remainder 
will be the answer. 

Examples for the Slate. 

1. 5671 pairs at 66f cts., and at 13s, 4d. 

cts. 5671.00 s. d. 5C7I 

6C|, comp. i 1890.33^ 13 4, comp. ^ £1890 6 8 

Ans. $3780.661 .Ans. £3780 13 4 

2. 375 pieces of wall paper at 75 cts. ? 

Ans. $381.35. 

3. 846 lbs. Imperial tea at 80 cts. ? Ans. $676.80. 

4. 739 lbs. Gunpowder tea at 83^ cts. ? . 

Ans. $615,831. 

5. 83fi gallons sperm oil at 87icls. ? Ans. $731.50. 

6. 584 bushels of rye at 90 cts. ? Ans. $535.60. 

7. 468 yards vesting at 91-? "ts. t Ans. $429. 

8. 396 boxes of pipes at 93i ets. ? ^ns. $371.25. 

9. 254 yds. oil cloth at 95 cts. 1 Ans. $241.3. 

10. 654 merino sheep at 15s. 1 Ans. £490 lOa 
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il. 432 loads of wood at I6s. ? Ans. £345 12s. 

13. 843 bushels of rye at 03^ cts. ? Ans. $789.37i-. 

13. Q5& bushels of wheat at 96 cts. ! Ans. $908.3. 

14. 243 bushels of lye at 87i cts. ? Ans. $312.62!^. 

15. 433 bushels of corn at 75 cts. t Ans. $334. 

16. 846 beaver hats at 17s. 6d. t Ans. £740 63. 

17. 968 yards of crape at 13s. 4d.? 

Ans. £638 13s. 4(1. 

Case 4. When the price of a unit is given, and the 
juantity is a single part of the unit ; divide the price of 
he unit by th,e denominator of the part, for the answer. 

Examples for the Slate. 
1, 6 oz. troy at $13.96 cts. per lb. ? 





13.96 




6 oz,=i $6,98 Ans. 


3. 


4 oz. troy, or -^ of 1 lb., at $13.96 per lb. ? 




Ans. m.CM. 


3. 


3 oa. troy, or a of 1 lb., at $13.96 per lb. ? 




-4ns. $3.49. 


4. 


3 oz. 8 dwts., or i of 1 lb., at $13.96 per lb. 1 




Ans. $3,793. 


5. 


3 oz, troy, or J- of 1 lb., at $13.96 per lb. ? 




A71S. $2.33|. 


6. 


1 oz. 10 dwts., or i of 1 lb., at $13.96 per lb.? 




Ans. $1,745. 


7. 


1 oz, 4 Uwts., or A of 1 lb., at $13.96 per lb. ? 




Ans. $1,396. 


8. 


1 oz., or -5V of 1 lb., at $13.96 per lb. 1 




Ans. $1,165-. 


9. 


15 dwts., or tV of 1 lb., at $13.96 per ib. ? 




Ans. $.87|. 


10 


. 13 dwts., or A of 1 lb., at $13.96 per lb. ? 




Ans. $.698 
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1 1 . Tlie price of 1 ton of coal is $5.75, how much wiil 
be the pvice of 10 cwt. ? 

5.75 

10 c\n=i $3.87i Ans. 

At $5.75 per ton, what will — 

12. 5 cwt., or i of a ton, come to ? Ans. $l,43f. 

13. 4 cwt., or ^ of a ton, come to? Ans. $1.15. 

14. 2 cwt. 3 qrs. 13 lbs., ^ T., come to ? Ans. $.82f. 

15. 2 cwt. 3 qvs,, or i too, come to ? Atis. %^ii■ 

16. 3 cwt., or -t^B of a ton, come to ? -4ns. $.575. 

17. 1 cwt. 1 qr. 20 lbs., Vr T., come to ? Ans. $.41-,^. 

18. 1 cwt. 1 qr., or -^ ton, come to ? Ans. ».2&ih 

19. 1 cwt., or TiV ton, come to? Ans. $.287i. 

20. 3 qrs. 34 lbs., or ts^ T., come to? Ans. «.30ii. 

21. 20 lbs., or T-ir ton, come to ? -Ans. $.05-|Jy^, 

32. The price of 1 cwt. of butter is $38, how much 
should be the price of 56 lbs. 1 

38.00 

56 Ibs.-i $14.00 Ans. 

33. 2qrs., or -J- cwt., at $38 per cwt. ? Ans. !fll4. 

34. 1 qr., or f cwt., at $38 per cwt, ? Ans. $7. 
25. 16 lbs., or i cwt., at $38 per cwt. ? Aits. $4, 
36. 14 lbs., or i cwt , at *38 per cwt. ? Ans. «3.50. 

27. 8 lbs., or tV cwt., at $28 per cwt. ? Ans. $2. 

28. 7 lbs., or-rV cwt., at $38 per cwt.? Ans. $1.75 
20. One pound of quinine sells at $32 ; how much Uien 

is 6 oz. worth ? 



oz.=i $16.00 Ans. 

30. 4 oz. of quinine, at $33 per Ih. ? 

31. 3 oz, of quinine, at $32 per lb. T 
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32. 2 oz. of quinine, at $33 per lb. I Ans. $5.33^. 

33. 1 oz. 4 drs. of quinine at $33 per lb. ? Ans. 84. 

34. 1 071. of quinine," at $33 per lb. 1 Ans. $3.66^. 

35. 6 drs. of quinine, at $33 per lb. 1 Ans. $2. 

36. Thecostof makiug 1 mile of railroad was $12680, 
how much then should 4 furlongs cost 1 



$12680.00 



4 f.ir.=i S 



Ans. $3170, 

'. Ans. $3536. 

Ans. $1585. 

^?is. $1368. 

Ans. $7(^.5. 

^n.s. $634. 

^«s. $52S.33J. 

.^ns. S396.25. 

SS, how much then i 



37. 3 for. 26f po., or i m., at $12680 ? Jws. $4226|. 

38. 3 fur., or i m., f 

39. 1 fur. 34 po., or 

40. 1 fur., or i m., a 

41. 33 po., or tV m., 

42. 30 po., or-iV m., 

43. 16 po., or s^ m., 

44. 13 po. 5^ ft., -i? 

45. 10 po., or -gV m., at $12680 

46. 1 yard of broadcloth cost $S 
the cost of 3 quarters, or 1 ft. 6 in 

$3.88 



3 qrs.=-i $1.44 Ans. 

47. 1 ft., or i yd., at $2.88 per yd. ? Ans. $.96. 

48. 1 qr., 9in.,or:l-yd.,at$2.88peryd.? Ans. $.72. 

49. 6 in., or i yd., at $2.89 per yd. 1 . Ans. $.48. 

50. 2 na., 4| in., i yd., at 83.^ per yd. ? Ans. $.36. 
61. 4 io., or i yd., at $3.88 per yd. 1 Ans. $.32. 
63. 3 in., or -^ yd., at $3.88 per yd. Ans. $.34. 
63. 3J- in., 1 na., rV yd., at $3.88 per yd.? Ans. $.18. 
54, 1 square yard of ground in a populous city bein^ 

valued at aa many silver dollars as would cover it, and 
$1738 was agreed upon, how much was the value of 4 
SQ. ft. 73 sq. in, at that rate ? 

81728.00 

sq. ft. sq.in. 

4 73=i yd. $864,00 Ans. 
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55. 3 aq. ft., or ^ of a aq. yd., at S1738 1 Ans. *57G. 
66. 2 aq. ft. 36 in., i sq. yd., at $1728 1 Ans. $432. 
57. 1 sq. ft. 72 in., i sq. yi!., at $17-38? Am. $2.88. 
53. 1 sq. ft. 18 in., ^ sq. yd., at $1728? Ans. ©316. 

59. 1 sq. ft., or i sq. yd. at $1728 ? Ans. $193. 

60. 108 sq. in., or -^ sq. yd., at $1728? Ans. $144. 

61. 81 sq. in., or iV aq. yd., at $1738? Ans. $IOS. 

62. 73 sq. in., or A aq. yd., at $1728? ' Ans. $96. 
03. 36 sq. in., or -^ sq. yd., at $1728? Ans. $48. 
64. One atire of public land is sold for the use of the 

If. S. at $1.23; how much, at thatrate, are 3 roods worth? 



2 rooda =i A. $0.G2i Ans. 

At $1.25- per acre, what will — 

65. B3i aq. po., or -J A., come to ? Ans. $.41f. 

66. 40 sq. po., or -J- A., come to ? Ans. $.3U, 

67. 20 aq. po.,>or | A„ come to. ? Ans. $.15^. 

68. 16 aq, po., or -^ A., come to ? Ans. f .'"■ 
09. 7-A- sq. po., or -J-^ A., come to ? Atis. $.0; 

70. 4 po., or 1^. A., come to ? Ans. 8.03i. 

71. 2 po„ or -sV A., come to ? Ans. $.C' " 

72. One gallon of camphcne sells for 64 cen 
much, then, should 2 quarts bring ? 

M 

2 qt3.=^i gal. $.32 cents. Ans. 



73. One qt. ? one pt. ? 2 gls. ? at 64 els. per gal. ? 

Ans. 10 cts., S cts., 4 cts. 

74. Onebushelof salt cost 64 cts., liow much ia-J-bu. ? 
2 pe. ? 1 pe. ? 4 qts. t 2 qta. ? 

75. At $1095 per year, how much is tbat for 6 months ? 
for ^ of a leap year ? for 13 weeks ? for -^ of a common 
year ? and for i of 12 calendar months ? 

76. One cord of hickory wood ia worth, in aome 
piacea, $6, how mucli, then, should 64 cubic feet sell for ? 
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how much ia 33 cu. ft. worth ? how much is 16 cu. ft. 
worth 1 also 8 ? 4 ? 2 ? 

T7, The digging of 1 cubic yard of rock at the hottom 
of a well cost $81, then how much will be the coat of I3i 
cubic feet I of 9 cu. ft. ? of 3 cu, ft. ? of 1 cu. ft. ? 

Case 5. When the price of a unit is given, and the 
quantity is the complement of a single part of that unit, 
subtract the price of the part from the price of the unit, 
the remainder will be the price of the complement. 

Examples for the Slate, 

1. The price of 1 lb. of coined silver is $13.96 nearly, 
then how much will be the value of 8 oz. tvoy ? 

At 13,96 per lb. 
8oz.-comp. ofi 4.65i 

Ans. S9.30f 

2. 9 oz. troy, or f lb., at $13.96 ? Ans. $10.47. 

3. 9 oz. 13 dwta., or f lb., at $13.96 ? Ans. *U.168. 

4. 10 oz., or f lb., at $13.96? Ans. $11.63f. 

5. 10 oz, 10 dwts., or -f lb., at $13.96 ? Ans. $12,215. 

6. 10 oz. 16 dwts., or^\lb., at $13.96 ? Ans. $13,564, 

7. 11 oz., or-Hlb., at $13.96? Ans. $13,791. 

8. Iloz.Sdwts., or+Jlb., at$13.96? J-jis. $13.08J. 

9. 11 oz.8dwts.,ori{flb.,at$13.96? .dws. $13,262 

10. If 1 ton of coal cost $5.75, how much should 
the cost of 15 cwt. ? 

Sets. 

cwt. At 6.75 per ton. 

15=comp. off 1.43f 



Note. In the rollowingesamples.c standsforcomplemenl; as 
complement of i, viz., of 1 ton. &c. 

11. 16 cwt- of eoal (ci) at $5.75? Ans. $4.6 
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13. 17 cwt. 16 lbs. (c. -f) at $5.75? Ans. «4.92f. 

13. 17 cwt. 2 qrs. (c. -^) at $5.75? Ans. ©5.031- 

14. 18 cwt. (c. -sSr) at $5.75? ^Ms.*5.17i. 

15. 18 cwt. 2 qrs. 8 lbs, (c. t^) at $5,75 ?-4m-'. $5.33-H-. 

16. 18 cwL 3 qra. [c. Vr) it $5.76? ^ns. 6.39tV. 

17. 19 cwt. (c. liV) at $5.75? Ans. 5.46^. 

18. IS cwt. 1 qr. 4 lbs. (c. ■A)at®5.76? J^iS. $6.54^. 

19. 19 cwt. 3 qr8.81bs. (c. -rb) at $5.76? .dns. $5,691^,^. 

30. 3 qrs, of Icwt.of glades butter, at 38 dollars per 
cwt. ; how much is the amount? 

$28.00 price of 1 cwt. 
3 qrs, comp. ^ 7.00 " " I qr. 

Ans. $31.00 " " 3 qrs, 

31. 3 qrs. 12 lbs. (c. i) at $28 per cwt. ? Ans. $24. 

32. 3 qrs. 14 lbs. (c. -Jt) at $38 per cwt. ? Ans. $34.60. 

33. 3 qrs. 30 lbs. (c. tV) at $28 per cwt. ? Ans. 36. 
24. 3qrs. 311bs.(c.,-,y)atf28percwt.? -Iti*. $26.25, 
^. 8 ounces of quinine (comp, ^ lb.), at the rate of $32 

per Ifa, ; what does it amount to ? 

$33.00 

8 oz. comp. -i lb. 10.661 

$21,33^ Ans. 

26. 9 oz. of quinine (c. i) at $32 per lb, ? ^«s $24. 

27. 10 oz. of quinine (c. i) at $33 ? Ans. $36.6fif . 

28. 10 oz. 4 drs. of quinine (c. i) at $33 ? ,Aws. $28. 
39. 1 1 oz, of quinine (c. -^) at $33 ? Ares. §39.33^. 

30. 1 1 oz. 3 drs, of quinine (c, f^-) at $5B ? .dns, $30. 

31. The construction of 1 mile of railroad cost$12680, 
then how much should be the expense of 6 furlongs, 13 
poles, 5i ft, of the same work? 

fur. po. ft, 13680.00' 

5 13 5J comp, i 4330.66^ 

$8453.331 -Ans. 
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. 6 furlongs (c. -J-) at $13680 perm, t Aus. $9510. 
. 6 fur. 16 po. (c. i) at 6126801 Ans. $10144. 
. 7 furlongs (c. -J-) at $19680? Jns. $11095. 

. 7 fur. 8 po. (c. tV) at $12680? ilns. $11412. 
. 7 fur. 20 po. (c. A) at $12680? Ans. $11887.5. 
. 7 fur, 34 po, (c. -sV) at $12680 1 Ans. $12046. 
. 7 fur. 36 po. 11 ft; (c. A), at $13680 per m. ? 
. 7 fur. 30 po. (c. -iV) at $12680 per m. ? 
, If one yard of broailclotli cost $3.88^ how much 
3 feet of the game stuff be worth ? 



$1.93 

41. 3qrs. ofcloth(c. i)at$3.88peryard? Yins. $2.16. 

42. 30 in. (c. f) at $2.88 per yd. ? Ans. $2.40. 

43. 3 qra. 2 na. (c. i) at 3.88 per yd. ? ^res, $3.62. 

44. 33 in. (c. i) at $2.88 per yd. ? ' Ans. $3,56. 

45. 33 in. Ic. -W at $3.88 per yd, 1 Ans. $2.64. 

46. 3 qrs. 3 na. (c. tV). at $3.88 per yd. ? Ans. $3.70. 

47. If one square yard of ground, in a p'ace of popu- 
lous concourse, be worth $1728 ; how much will 6 sq. ft. 
of the same be rated at? 



49. 7 

50. 7 

51. 8 

63, 8 



$1152.00 Ans. 

80. ft. 108 sq. in. (c. ■}■) at $1728? Ans. $1296. 
sq ft. 72 sq. in. (c. i) at $1728? Ans. $1440. 
sq. ft..l26sq. ill. (c, i) at $1728 ? J.«s. $1513. 
sq. ft. (c. i) at $1728 ? Ans. $1536. 
sq. ft. 36 sq, in. (c. A) at $1728 ? Ans. $1684. 
sq. ft. 63 sq. in. {c. iV) »* $1738? Ans, $1620. 
sq, ft. 73 sq. in. (c. -jV) at $1738? Ans.. $1632. 
sq. ft. 108 sq. in. (c. A) at $1728 ? Ans. $1680. 
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i.as 

3 roods, comp, -J- .3H 

$0.93-^ Ans. 

57. 3 R. 20 po, (c. i) at $1.35 per A. ? -4ws, $1.09f. 

58. 3 R. 34 po. (c. tV) at $1.36 per A. 1 Ans. SLiaj. ■ 
69. 3 R. 30 po. (c. -iV) at «1.25 per A. ? J.™s. $1.17^. 

60. 3 R. 33 po. 33 yds. (c.^) at $1.35? Ans. $1.19^. 

61. 3 R. 36 po. (c. -iV) at $1.35 ? jIms. $1.31^. 
63. 3 R. 3S po. (c. -^i at $1.25 ? Ans. $1.23tV. 
63. If an estate yield exactly $1095 per ansium ; how 

much will that be in 8 mos. or | of a common year ? 
$1005.00 
8 mos, com. i 365.00 

§730,00 Ans. 



Case 6, When the quantity is composed of plural parta 
of tlie unit of which the price is given ; take out of it the 
greatest single part of the unit it contains ; also the next 
greatest, and the next; and so on until the entire quan- 
tity is divided into parts of the unit, or of parts previously 
taken ; then find by division, as in Case 4, the price of 
each part, and add the several prices into one sum for 
the answer. 

Examples for the Slate. 
1. WJiat will 3 qrs. 14 lbs. come to, at $14.5 per cwt. ? 
$14.5 per cwt. 

qrs. lbs.. 

Of I cwt. 3 0=i 7.25 
Of3qrs. 14=i l.Sl-L 

3 14 m.OG^ Ans. 
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3. 3 qrs. 35 lbs. at $16.8 per cwt. ? -ins, $13.15. 

3. 13 oz. 8 drs. at $3. per lb. ? Ans. $3.53135. 

4. 3 R. ai po. at «108 per acre ? Ans. «97.3. 

5. 37 gals, at $141.75 per hhd.? Ans. $83.25. 

6. 13cwt. Sqrs. 241b3. at£B6pei-T.? Ahs. £36 63. 

Case 7, When the quantity is composed of a multiple 
and plural parts of the unit of which the price is given; 
take such multiple and such parts of the price as the 
quantity is of the unit, and add tiiem into one sum for the 

Examples for tke Slate. 
1. (1 cwt. 3 qrs. 36 lbs. at $14.76 per cwt. 1 
$14!75 price of I cwt 
9 

qrs. lbs, 132.75 9lh miiUiple of the price. 
on cwt. 3 0=-i- 7.375 price of 3 qrs. 
Of 1 cwt. 16=f 3.107i " of 16 lbs. 
Of 16 lbs. 8=i 1.053^ " of 8 lbs. 
Of 8 lbs. 3=-i- .203ii '' of 3 lbs, 

S143.51!>^ ^iws. 



3. 59 cwt. 1 qr. 14 lbs. at ©7.50 per cwt,? 

Ans. S443,31i. 

3. 8 cwt. 1 qr. 16 lbs. at $13.35 per cwt. ? 

Ans. $103.81i. 

4. 67 yds. 2 qrs. at $3.5 per yd. ? Aits. $336.25. 

5. 48 lbs. 6 oz. 6 dwts, at $18. per !b. t 

Ans. $873.45. 

6. 42 lbs. 10 oz. 6 drs. 1 sc. 4 grs. at $13. per lb. ? 

Ans. $514.8. 

7. 149 E.E. 3 qrs, at £1 15s. per ell. ? Ans. £361 9s. 

8. 56 yds. 1 qr. at $6.35 per 3-d. ? Ans. 8351.56}. 

9. 48 E.F1. 3 qrs. at 18f eta. per ell ? Ans. $9.13^^. 

10. 598 A. 3 R. at $24.5 per A. ? Ans. $14663.25. 
ii. 56hhd3. 42gai3.at$5(Hperhhd.T jIws. $3187.5. 
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13. 100 bu. 2 pe. at 93f cts. per b«. ? Ans. $94,211. 

13. 34f tons of coal, at 6 dollars 50 cents per ton ; what 
is the amount? 4ms. $160.87^. 

Note, But if the quantity composed of a multiple and 
plural parts, want only a single part to reach the next 
mwltiple ; take tl;al next multiple of the pvice, and sub- 
tract from it the single defective part ; the remainder will 
be the answer. 

Examples for the Slate; 
1. 73 cwt. 3 qrs. 21 lbs. of feathers, at ^33.6 per cwt. T 
cwt, qrs. lbs. $33.60 price of 1 cwt. 

72 3 31+7 1bs.= 73 



2452,80 
Of I cwt. 7 lbs.=-£V= — 2.10 

$3450.70 Ans. 

3. 209 yds. 3 qrs, 2 na. at $1.35 per yd. ? 

Ans. $2G3.34f . 
3. 39 gals. 3 qts. 1 pt. at §1.5 per gal. ? 

Ans. $44.8H. 
4 17 cwt. 3 qrs. 14 lbs. at ©15.5 per cwt. '. 

Ans. $377.06J-. 
6. 8 bu. 3 pe. 4 qts. at ^1.25 per hu. 1 Ajis. $1 1.09f . 

6. 107 ft. 9 in. at $3.28 per foot ? Ans. $245.67. 

7. -34 yds, 3 qrs. 3 na. at 65 els. per yd, 1 

Ans. $32,661. 

8. 43 A. 3 R. 20 po. at $68 per A. 1 Ans. $3983.5. 

General Rule. Tbe simplest rule, however, and 
that which includes every possible case, is that which re- 
duces all the grades of units in the given quantity to that 
of the unit of which the price is giveo ; the work is then 
a simple or decimal multiplication. 
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Examples for the Slate. 

1. 5 )-eara 3 months 23 days at S800 per annum? and 
43 lbs. 10 oz. 6 drs. 1 sc. 4 grs. at $13 per lb. ? 

30)35.0 ds. 30) 4.0 grs. 

13) 3.83333+111 OS. 3) 1.3 sc. 

5.3I944+yr3. 8) 6.4 drs. 

800 13)10.8 oz. 

—— 43.9 lbs. 

$43&5.563D0 Ans. at $13 per lb 

$514.8 Ans, 

2. 3 qrs. 31 lbs. of pork at $5.5 per cwt. ? 

A-ns, $5.15625. 

3. 13 oz. avoirdupois at $10.76 per lb. ? Ans. $8.07. 

4. -J, I, and -J- of a hhd, of wine are how many gallons ? 
and how much the cost at $141.75 per hhd.? 

Ans. 37 gals, and $83.35. 

5. 6 oz, 12 drs. avoirdupois at $13 per lb, ? 

Ans. $5,06^. 

6. 33 cwt. 3 qrs. 27 lbs. of tanned leather at $20 per 
cwt ; what is the amount 1 Ans. $459.93+. 

7. 144cwt. Sqrs. 31 lbs. of coffee at $9.3 per cwt.; 
how much does it amount to ? Ans. ^1345,59375. 

8. What is the amount of lO pieces of linen, each 23 
yds. 3 qrs. 3 na., at 37^ eta. per yd. 1 Atis. $84.84|. 



RATES OF TARE. 

Regulations regpectitig tares were enacied by Congress, and ap- 
proved, by the President, aa March 1799. These ace Biill in force 
at Ihe several Custom-houses of ihe U. Stales. 

Tare is the weight of the barrel, box, cloth, mat, or other envelope, 
In which the goods are packed. 

Tare on sugar, not loaf, in hhds, and tierces, 13 per cent., or 13 lb. 
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in lOO ; in boKes 15 per cent. | iii bags, or mala, 5 per cew. ; in flour 
barrels 33 lbs. on each ; on sugar candy, iii boxes, 10 per cent. 

Tare on coffee, in flour barrels, SO ibs. each ; in ba§p, or matB, 3 
per cent. On pepper, in bags Or mats, 3 per cent.; on pimento, 3 per 
cent , On cassia, in mats, 9 per cent. 

Tare on cotton, in bales, S per cent. ; in seroons, 6 per cent. On 
rice, in tlercea.and half tierces, 10 per cent. On copperas, in Jihds., 
JO per cent. On indigo, in serootjs, 11 per cent. 

On green leas 19 Iba. per chest: 13 lbs. per half chest. On sou- 
chong 33Ihs, pM- chest: On candles, in boxes.Sper cent. On choc- 
olate, in boxes, 10 per cent. On Glauber salts, and nails, in casks, 
8 per cent. On soap, in bo.tes, II) per cent. On shot, in casks, 
3 per cent. On twine, in casks, 13 per cent. ; in bales, 3 per cent. 

On the same articles, in other packages, and upon all other arti- 
cles subject to tare, the actual weight of the package is deducted. 
This practice is now prevailing among mezchants. 

There ia a draught allowed atthe Custom-houses upon articles sub- 
ject to duty by weight, viz. : upon 1 cwt. 1 lb. is allowed ; Irom 1 to 
3cwt.,21ba.; from2 to 3cwt., 31bs, ; fromS to 10cwt.,.4lbs.j from 
10 to 13 cwt., 7 lbs. ; and upon 18 cwt. and above that, 9 lbs. are 
allowed. ■ 

Case 1. When equal tare is allowed on each package. 
Rule. Multiply the tare on one package by the num- 
ber of them, and subtract the product from the gross 
weight ; the remainder will be the neat weight. 
Examples for the Slate. 
1. What is the neat weight of 20 barrels of sugar, the 
entire gross weight of which is 57 cwt. 1 qr. 23 lbs., tare 
on each barrel being 'JS lbs. ? 

cwt. qrs, Ibs. 22 lbs. tare on eacli. 

Gross 67 1 32 20 

Tare 3 3 20 

112)440(3 cwt. 

Neat 53 2 2 Ans. 336 

28)104(3 qrs. 



2. What is the neat weight of 73 barrels of sugar, weigh- 
ing each 3 cwt. 3 qr.s. 14 lbs. gross ; tare being allowed 
ot 33 lbs. per barrel 1 Ans. 192 cwt. 3 qrs. 12 Ibs. 
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a What is the neat weight of 38 barrels of coffee 
weighing each I ewt. 3 qrs. 16 Iba. gross ; tare on each 
20 lbs. 1 Ans. 41 cwt. 

4. How much is the neat weight of 32 chests of sou- 
ohong tea, weighing each 80 lbs., at the regular tare of 
23 lbs. on each ; and how much is the cost, at tV of a 
dollar per lb, ? , Ans. 1^6 lbs. weight, $1044 cost. 

5. What is the neat weight of 12 cheata of green tea, 
the gross being 68 lbs, each, and tare 19 lbs. each ; and 
13 half chesls weighing 38 Iba. gross, tare on each 13 
lbs. ? Ans. 900 lbs. 

6. How much is the value of 6 barrels of prunes, the 
whole gross weight heing 16 cwt. 3 qrs, 21 lbs., tare 
per barrel, the same as on sugar in flour barrels ; at the rate 
of 13J- cents per lb. ? Ans. $320.63^. 

The class will see, if they will consider, in the examples above, 
where the gross weights are equal on each package, as well as the 
(are, a shorier method, than that prescribed in the rule. 

Case 2. When the. rate of tare is at so much per cent. 

Role. Reduce the entire quantity to lbs., and say as 
100 is to the fixed rate of tare per cent, on the article, so 
is the quantity in lbs, to the tare on the whole, 

Nole. Tliis reduction to .lbs. is made necessary by the fact that the 
tare per cent, is given in lbs. 

Exam-ples for the Slate. 
1. What is the neat weight of 10 hhds. of sugar, the 
sum of the whole gross weight being 114 cwt, 3 qrs. 14 
Iba. ; tare being allowed at 13 per cent. ? 
Reduce 114 cwt. 3 qrs, 14 lbs. to lbs, 
11400=114X100 lbs. Jbs. lbs. 

1368=114X13 Then 1,00 : 13 : : 128,66 : x 

98=3 qrs. l4 lbs. 12 

12866 gross lbs. Tare 1543,92 

1544 tare, nearly, — 

Ans. 11323 neat lbs. 
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2. At 7-i cents per ]b., how much is the value of 5 
lierccs of sugar, tare per cent. 13 lbs., ihe tierces being 
numbered and weighing as follows, viz. : 

No. 1. 5 3 ' is' gross, 

3. 6 1 16 

3. 7 2 S 

4. 8 3 14 

B. 9 3 18 " Ans. $374.48^. 

3. The gross weights of 6 tierces of rice are as follows, 
viz. : 7 cwt. 3 qrs. 31 lbs., 8 cwt. 1 qr. 16 lbs., 9 cwt. 2 
qrs. 14 lbs., 6 cwt. J qr. 8 lbs., 9 cwt. 3 qrs., and 8 cwt 3 
qrs. 12 lbs. ; and the regular tare is 10 per cent. : how 
mnch does the whole amount to, at 7i cents per lb. 
neat ! Ans. $380.92^. 

4. Sold 175 cwl. 3 qrs. 24- lbs. of sugar, in hogsheads, 
allowing 13 per cent, tare ; how much is the neat weight 
and value, at 6^ eta. per lb. Ans. $1169.64. 

&. Bought 39 cwt. 3 qrs. 14 lbs. of sugar, in Cuba 
boxes ; tare being allowed at 15 pet cent. ; what is the 
neat weight, and the value at 10 cents per lb. ? 

Ans. 3772.3 lbs. nt., $377.23. 

6. How much is the neat weight and value of 3650 
lbs. of coffee in mats at 2 per cent, tare, and at 9 cts. per 
lb. neat? Ans. 3577 lbs. nt.. $331.93 value. 

7.' How much will 35 cwt 3 qrs. 16 lbs. of rice neat, 
in tierces, the regular tare 10 per cent, being allowed J 
Ans. 3618 lbs. 

8. What is the neat weight of 34 cwt. 3 qrs. 13 lbs. of 
indigo ill seroons, tare at 11 per cent, being deducted^ 

Ans. 2452.84 lbs. 

9. Subtract the regular tare, 9 per cent., from 970 lbs. 
of cassia, in mats. Ans. 883.7 lbs, neat. 

10. An importer entered at the custom house 200 hhds. 
of Porto Rico sugar, weighing gross 1746 cwt. ; upon 
which he was allowed 9 lbs. for every draught of 18 cwt., 
and 13 per cent, tare : how much is the neat weight ? 

Ans. 171307.53 Iba. 
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INTEHEST, OR RATES PER CENT. 

Simple Interest for 1 year. Commission, Insurance, 
Brolterage, and all Premiiinis at so miich per cent., with- 
out reference to time, are subject to one general 

Rule, Multiply the given sum by the given rate, and 
divide the product hy 100, 

In the calculations of Simple Interest the following 
terras are used, and the initial letters of them are helpful ; 
namely ; 

p., the principal or sum lent. 

C, the interest of 100 for 1 year, or rate per cent. 

u., the yearly interest of 1, or rate per unum. 

t, the time or number of years, months, days, 

a., the amount of principal and interest. 

The interest of I is derived from the rate per cont,, by 
annexing Os, and dividing by 100, see pages 44, 45, 46 ; 
and it is plain that having the interest of a unit, the in- 
terest of 3, 3, 4, 60, or any other number, may be found 
by multiplying it. 



A Table 


of Rates per 


^Jentum, and per Unum. 


V. 


M. 


C. 


M. 


C. 




0. 


u. 


+ 


,0025 


3| 


.0225 


*v 


.0435 


fii 


.0635 


+ 


.005 


'M 


.02& 


4+ 


.045 


<ii 


.065 




.0075 


2^ 


.0375 


4t 


.0475 


tM 


.0675 


1 


.01 


:i 


.03 




.05 


7 


.07 


H 


.0135 


:-!i 


.0325 


^ 


.0525 


n 


.0723 


1+ 


.015 


:ii 


.035 


5* 


.055 


7+ 


.075 


'i 


.0175 


Sf 


.0375 


5^ 


.0575 


7^ 


.0776 


2 


.03 


4 


.04 


(5 


.06 


8 


.08 



It! order to press the importance of this first step 
upon the class, if the reductions of quarters and halves 
to decimals, and the divisions by 100, have been too 
slightly regarded hitherto, let the numbers in the columns 



132 SIMPLB INTEREST. 
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above, marked C, be reduced to the form in the columns 
marked u., by the rulea already giTen. 

Since letters denote words, and may be conveniently used in 
forniidis, presenting at one view tlie rule and mode of operation, it 
IS proper to identify, tliem with the things whicli tiiey represent, 

Tlie class will therefore answer the Ibllowjng questions, viz. : 

What terrn or word does p. represent 1 

"What term does C. represetitl 

What term does it. represents 

What term does (. represent 1 

What term does a. represent? 

What operation does C.Xt- indicatet 

What operation does u.yj. in dicate 1 

What operations do C.X«.Xp.-t-100 indicate! 

What o peration does u-Xi-Xp. indicate 1 

Wbyis c,Xi-Xp-!-100=«.xi.Xp.? 

Because K.=C.-j-100i that is, the quotient of the rate per cent, 
divided by 100 is equal to the rale per unit, or the interest of 1 lor 1 
year. This is the answer to the last question only. 

Case 1. When the principal, p., rate per cent. C, and 
time, ;., are given to find the interest, and consequently 
the amount, a.; because y,+int.=a. 

Rule. Since C. represents the interest of $100, and u. 
represents the interest of ®1 for a year ; therefore 
C.Xt.= the interest of 100, and u.Xi.=lhe i 
for the whole time. 

And 100 : C.XL, or 1 : u.Xt. : : p. : whole ii 

Wherefore, to fi nd the 4 th proportional, by rule page 
96, we shall have C.X(.Xp.-^100, or w.X{.Xp.= whole in- 
terest : then, also, p.+whole interested. 

Note. The time, aceordiuff to this rule, is supposed to be in years ; 
to which, if necessary, the days and months may be reduced, by the 
rule on page 89. The money unit may be $1, £i, 1 livre, or anj 
denomination whatever. 

The letters annexed to the terms in the examples be- 
low will explain the rule. 

Examples for the Slate, 
1. What is the amount of $33,5 for 3 years, 4months, 
24 days, at 6 per cent, per annum ? 
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®4.68 whole interest. 

32.5 +p, 1 ; .00X3.4 : : 32.5 : w 



^ns.S37.18 a. 



Hee rule, page 96. 



3. What is the interest of $450 for two years, at 5 per 
cent, per annum? Ans. S45. 

3. How much is the simple interest of $476 for 4 years, 
ol 5 per cent, per annum ? Ans. $95.3. 

4, What 13 the interest of 72£ 13s. fid. for 8 years, at 
4^ per cent, per annum i 

H c. 

8t. 



In the product marked £, 4 oc- 
rupieg the units' rank ; but divi- 
sion by lOO removes it to 6 in the 
rank of 100s, The fraction 
Mi£X^ is reduced to shillings, 
malting Ss. and .9 parts of a siiil- 
liQg. .9S.X13 maUea lOd. and 
.8d. See "Reading of Deci- 
mals," page 37, 



5. What is the simple interest of S384, at 6 per cent 
[)cr annum, for 4 years 1 Ans. $93.16. 
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■6. How much is the simple interest of $432, for 5 
years, at 6 per cent, per annum ? A71S. $129.6, 

7. "What is the simple interest of $570, for 3 years, at 
B per cent, per annum ? Arts. 67.6. 

8. How much will $660 amount to in 4 yeare, at G per 
cent, peranoum? Ans. $13.44, 

ft. What will a bond for $350 amount to, if allowed to 
remain at interest 3 yrs. 4 mos. 24 days, at $6.6 per cent, 
per annum ? Ans. 81437,35. 

10. If $880 remain at interest 15 months, at 3,5 per 
cent, per annum, what sum will it have gained ? 

Ans. $38.6. 

11. A borrowed $180, which he retained for 9 months, 
at the end of which time he paid the principal, and interest 
at G per cent, per annum ; what was the amount 1 

Ans. 8188,1. 
13. What will be the amount of a honil, at the end of 
11 yrs. 9 mos, 31 ds., the principal beiog $550, and the 
rate of interest 5 per cent, per annum ? Ans. $874,729^. 

13. What interest may he demanded for the use of 
$184 for 3 mos. 18 days, where the interest is 7 per cent, 
per annum ? Ans. ©3.864. 

14. How much will $50 gain in 8 months, at 5 per cent, 
per annum t Ans. $1.66f. 

IB. How much will $100 gain in 73 days, where the 
interest is 8 per cent, per annum ? 

16. What will $100 gain in 392 days, where the inter- 
est is 8 per cent per annum ' 

Note When paitial payments aie made upon a note 
or bond, each payment and its dale are indorsed upon 
the papei , the interest is computed down to thit date , 
the sum paid is deducted from the amount of pnncipil 
and interest and the part unpiid contmucs to bear inter 
est as before 

In this case the interest is computed for days ind the 
ratio is composed of two ratios, one ot $100, £s ik-e , 
compared with the piincipal, the other of 365 compared 
with the dajs for which computation is to be mide the 
rate per cent per annum n the unmatched antecedent 
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. 17. H held N'a note for $200, dated 10th May, 1845 ; 
there were indorsed upon il as follows, viz. : " July 22, 
1846, paid $56." "Dec. 15, 1845, paid $113." What 
amoiDit remained unpaid at the last date, interest computed 
ut 6 per cent, per an. ? 

The time for which the first interest is to be computed 
is 73 days, and the principal $200. Then we have 
$100 : 200$ : : 1 ; 3 
ds. 305 : 73 ds. : : 5 : 1 

$ 8 

5 : 3 : ; : 2.4 First Int. 
Therefore $200+3.4^56=203.4—56=140.4 dols. re- 



ained unpaid on the 23d 
til Dec. 15th, 1845, the 
Hence, again, we have 
$100 : 146.4$ : 

d3.365 : 146 ds. : 

Then 14G.4 
+ 3.5130 


July,' 1845; f 
e are 146 days 

1 : 1.464 
5 : 3 

5 : 2.938 : : 
6 

5)17.568 


$ 



which 

$ 
3.5136 


date 


149.9136 
113. 





18, A held B's bond for $450, bearing interest at 6 per 
cent., and dated October 20th, 1846. Payments indorsed 
"Jan. 1, 1847, paid $145.4." "Oct, 19, 1847, paid 
$160.88." How much remained due at the date of the 
last payment ? -ins. $164. 

Examples in Commission, Insurance, Brokerage. 

19. What is the commission on the sale of goods 
amounting to $1388 at 10 percent. ? A7is. $138.8. 

30. What is the inaurance on property exposed to 
great risk, amounting to $136000, at the rate of .33^ per 

31. A broker sold 13 hhds. containing 125 cwt, of 
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sugar, for$8.4 per cwt., and charges 1^ per cent, for his 
fees ;. how much is he CDlilled to retain of the proceeds ? 

22. What should be paid for insuring $2S0.4 at 3.75 
per cent. ? " Ans. $9.39. 

23. How much is the brokerage of $540, at 37i cents 
per cent. ? Ans. $2.03^. 

24. The commission on 3728.4 dollars, is 41 per cent. ; 
what is the amount? Ans. $177,099. 

25. A ship and cargo bound for Russia is insured at 3 
per cent, for $46380 ; how much is the amount ? 

Ans. $1391.4. 
RutB. "When the rate is 6 per cent, per annum, that is, 
when 100 brings 6 in 13 months ; 100 will bear B in 10 
months, 4 in 8 months, 3 in 6 months, 2 in 4 months, and 
so on, viz. : the interest of 100 will always be equal to 
half the time reduced to months. But 100 is to its in- 
terest aa any other sum is to its interest, that la, 
lOO : i m : : p. ; whole interest. 

Examples foT the Slate. 

1. How much is the interest of $2&0 for 14 months, at 
6 per cent, per aunum ] 

100 : i of 14 -. : 350 : whole interest, 
i of 14= 7 

Ans. $17.60 

iVofe, If the rate were 5 per cent. Instead of 6, find the interest for 
6 per cent,, and because 6 is the complement of one-sixlh of 6, de- 
duct one-sixlh from the interest found lor 6 per cent, and so, for all 
tiie multiples, parts, and complements of 6. 

2. What is the interest of $7343 for 16^ months at 6 
per cent, per annum! Ans. $R05,715. 

3. What is the interest of $987. 78 for 18 months and 
18 days at 6 per cent, per annum ? Ans. $91.86354. 

4. -How much will $150 amount to in 3 years 2 months 
34, days, at 6 per cent, per aimum ? Ans. $176,904. 

5. Let £25 10s, be at interest 3 years 3 months 13 
days ! what will he the amount at B per cent, per annum? 
Alls. £29 13s, S.7d. 
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6. "Whnt is the interest of $327,825, for 6 yrs. 5 montljs 
37 days, at 4^ per cent, per annum ? Ans. S81.0I.-f 

7. How much will C-^ ISs. 6d. amount to in 5 months 
12 days, at 3 per cent, per annum I Ans. £43 10s. Id. 

8. What is the interest of 8340, for 1. year 3 months 
21 days, at 4 per cent, per annum ? Ans. 812.6(». 

9. Required the interest of @1090, at 6 per cent, for 17 
months? An.R. $92.75. 

10. How much is the interest of S300, for (}4 months, 
at 3f per cent, per annum t Ans. ©60. 

11. What is the interest of £41C 12s. 6d. for 10 months, 
at 6 per cent, per annum? Ans. £30 lOs. 7id. 

Case 2. Wlien the amount, a., time, (., and principal, 
p„ are given, to find the rate, w. or C. 

Rdlb. tXp : a—p : : 1 :,w, or as 100 : C. Or, the 
product of the lime and principal is to the difference of the 
amount and principal, as 1 is to the interest of 1, or 100 
to the interest of 100 for 1 year. 

The reason of this rule is olivious ; for tXP is snch a principal as 
will bear Ihe whole inlerest Or—p in 1 year, as i bears llie interest of 
1, or 100 the interest of 100. 

Examples for the Slate. 

1. At what rate per cent, per annum will $200 amount 
to $260 in 5 years? 

p. 2009 3150 a. 
t. 6 yrs. 200 p. 

1000 : 00 : : 100 : 6=C. 
or 1000 : GO : : 1 : .08=M. 

2. At what rale of interest has $500 increased to $545 
in 2 years ? Ans. 4i per cent. 

3. Suppose 440£ should increase to 481£ 53. in 2^ 
years, at what rate per cent, is the interest computed T 

Ans. 3f per cent. 

4. At what rate per cent, will $300 amount to $396 in 
a years ! Ans. 4 per cent. 
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Case 3. "When the amount, a., principai, p., and rate, u. 
or C, are givea, to find the time (. 

Rule. pX« : a—p : : \ : t. Wherefore, the 
whole interest (a — -p) divided by the interest of the prin- 
ci])al (pXw) for I year will equal the time. 

This rule says simply Ihis, that ihe year's- in lecesf is to the whole 
interest as I year is to the time. 

In class; What does pX" represent ■? Whatdoesa— prepresentl 
How is a 4th proportional found 1 See p. 96. 

Examples for the Slate. 
!. In what time will $500 increase to $54B, at 4^ per 
cent, per annum 1 Ans. 2 years. 

$500 p. 
.045 u. 

2500 $545 a 
2000 500 p. 

32.5,00 : 45 : : 1 yr. : 3 yrs. 

2. In what time will $200 amount to $260, at 6 per 
cent, per annum 1 Ans. 5 yeara. 

3. At the rate of 3f per cent., in what time will 440£ 
increase to 481£ 5s. Ans. 3.5 years. 

4. In what time will $300 amount to $398, at 4 per 
cent, per annum 1 Ans. in 8 yrs, 

6. In what time will $100 double itself at 6 per cent, per 
annum? also, at 13 per cent, per annum? and again at 
3 per cent, per annum ? Ans. at 6 per cent, in l&J yra. 

Case 4. When the amount, d., time, t., and rate, u. or 
C, are given, to find the principal, p. 

BvLE. 1+(mXi) : a 1 : 1 : p. That is, the amount 
of a unit is to the amount of the principal, as a unit is to 
the principal. 

Here it is plain that «., the interest of 1 for a year, multiplied by 
(., Ihe lime, and [he prodaet added to 1, ia the amount of a unit, in 

This case of interest is usually called Diecount; the amount is 
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3 be made in future, and the principal is the present 

The rule may also be varied as follows : 

Rule. The amount of 100 at the given rate and time 
is to 100 as (he sum to be discounted is to the present 
worth. 

Note. The discount is found by subtracting the present 
worth from the amount ; but more directly by the fol- 
lowing 

Rule. 100+CX( : CXt : : a : discount. 

Examples for the Slate. 

1, What principal at interest for 5 years will amount 
to $390 ? Or what is the present worth of $390 payable 
at the end of 5 years, discounting at 6 per cent, per an- 

.00 u. 

5 ;. 

1+.30 : 390 : : 1 : 300 Ans. 
Or thus, 100+(GX5) : 100 : : 390 : 300, 
3. What is the present worth of $373.5, payable in 3 
years, discounting at 4^- per cent, per annum t 

Ans. $350. 

3. What principal will increase itself to S481.36, in 3^- 
years, at 3| per cent, per annutn 1 A-ns. $440. 

4. What should be paid in ready money for $340, due 
at the end of 8 years, allowing the purchaser 7^ per cent, 
per annum on liis advance 1 Ans. 8150. 

5. What is the rebate or discount of $800, payable in 
10 months, at 6 per cent, per annum ? Ans. $38,096. 

6. What is the difference between the interest and the 
discount upon $100 for 10 years, at 6 per cent, per an- 
num 1 Ans. $33.5, 

■ The discount is the interest of the present worth, or principal ; 
and in the last example above it may be seen bow considerably it 
differs from the interest of the amount ; ibr the interest of the princi- 
pal is Ihs discount ur rebate of the amount. 
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Bank Discount. 

Notes (liacouiited in banks are allowed to lie over three 
(lays, or ttiitii the third day, after their time expires, be- 
fore payment ia demanded, or protest entered ; these are 
culled days of grace, but they are always iiiciuded in the 
coraputation of the discount, which is the simple interest 
of the sum for the time. 

The banks reckon by days, 360 to the year, so that the 
borrower loses -^ part of the time, besides paying inter- 
est upon that part of. his note which the banks retain as 
discount. 

Rule. Multiply the sum to be discounted by -J- days, 
and divide by TOOO ; the quotient will be the discount. 

Note. Division by 1000 requires only the removal of the units 

Joint to the rank of IOOO3. The rule above depends upon an acci- 
emal relation exisling between ihe terms employed in it; tor as 
100 in 360 days gives $G, so (IO0XI-6(ii of 3S0)-(-1000 ^ives also. 
The rule is applicable lo any Dumber of days and sum. 

Examples for the Slate. 
1. How much is the discount on a note for $100, pay- 
able in 63 days, including ihe days of grace ? 
100 dollars. 
iof63days= 10^- 

1,000 81,050. jlras.«S1.03. 

3. What is the discount upon $530, for 93 days, in- 
cluding the days of grace, at 6 per cent, t Ans. $8.00. 

3. What ja the discouut upon $960, for 63 days, at 6 
per cent. ? Ans. 10.08. 

4. What is the discount on $480, for 35 days at ¥6 per 
cent.; Ans. $3.04. 

6. What is tlio discount upon ©50, for 69 days at 6 per 
cent. ? Ans. $.491f . 

6. What is the discount upon $300, for 78 days, at 6 
per cent. ? Ans. $3.9. 

7. What is tlie discount upon $500, for 108 days, at 
6 per cent. I Ans. $9. 



Hosted by Google 



COMPOUND INTEREST. 141 

1 1341H34a|1343|1344|1345|134ti|1347| 1348 1 1349} 1350 11 

Class Exercise upon the four cases of Interest. 
What are the peculiar terras or words used itt Inieresl t 
Which are the given terms in the 1st ease t 
Ans. p. principal; C. rate percent, '.u., rate per unit; (., lime. 
100 is always understood to be given witli C, and 1 with u. ; thai 
is, 100 and its rale, 1 and its rate, are implied in th.e letters. 
Which are Iho given terms in the 3d case 1 
Ans. a. t. p. Name the terms in full : 
Which are the given terms in the 3d case 1 
Ans. a. p. U. and u. 
Which are the terms given in the 4th ease 1 

Which are the terms required in Ihe 1st case t in the 2d case t in 
the 3d case ? in the 4th case t 
Constrnel each of the formtalm on slates ; read them, and recite 



COMPOUND INTEREST. 

When the simple interest, at the end of every term of 
payment, be it a year, -J- year, \ year, month, or day, is 
supposed to be joined to the principal, and both to bear 
interest for the following term, money is said to bear 
Compound Interest. 

-Let us here exhibit the common rule for compnting Compound 
Interest, and reserve the subject for a more ample discussion upon 
the principles of involution and pr '•"- 



Case 1. When the principal, rate and time are given to 
find the Compound Interest, or the amount. 

Rule. Find the amount for the first year, or term of 
payment by Case 1, Simple Interest ; which consider as 
a new principal for the second year, or tevm of payment; 
find the amount for the second year in the same manner : 
and also for the third ; and so on through all the terims 
of payment: then from the last amount take the given 
principal ; the remainder will be the Compound Interest, 

Note. If the rate per cent, be a single part of 100, take 
such part of each principal for the yearly interest. 
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Examples for the Slate. 
1. What is the compound interest of $720 for 3 yei 
at 5 per cent, per annum ? 
$100 : 6 : : $720 1st. pi-in. 



^-lAr 


@720 
= 3(5 


1st prill 


^ 


756 
- 37.8 


2d prin. 
Sd int. 


A 


793.8 3d prin 
=, 39.69 3d ii.L 




8^.49 amount 
730. 1st prin 




$113,49 4)18. 



3cl prin. 
3d int. 



3. Wliat will £50 amount to, in 5 years, at 5 per cent, 
per annum. Compound laterestT Ans. £63 163. 3;^d. 

3. What IB the compound interest of $1000, ibv 4 
years, at 4^ per cent, per annum? Ans. $lEe.&, 

4. What ia the compound interest of £370 for 6 years, 
at 4 per cent, per annum? Ans. £9S Sa. A\ d. 

6. What ia the amount of £50 in 5 years, at 5 per 
cent, per annum, payable half yearly ? Ans. £&4 Id. 

NoU. Ill this ex, (he rale is a sicglepartof lOO.viz., one-twentielh; 
ifs lialf is also a single part, viz., one-fortielh ; Iherelbre, if ooe- 
fortielhoflheprinelpalbe added 10 times (liir there are lO ba!f- 
yearl)^ paymenls in 5 years), Ihe last amoonl less the given princi- 
pal will he the compouad iuierest. 



Hosted by Google 



EQUATION OF DATES AND PAYMENTS, 14S 

I I3()l|136 2[iaG3| 13ti4|I3 G5|ia(i6|13»7|13 <!8|13s57l3 70| 

[T^rlTV^7iW?^TaVTlTrt^"k^HW^^IW^ 

6. What is the compound interest of $639 for 7 years, 
at 6 per cent, per annum? Ans. ©316.78. 

7. How much will $1256 amount to in 8 years, at 6 
per cent, per annum, compound interest! 

Ans. $3001.863+ 



EQUATION OF DATES AND PAYMENTS. 

Rule 1. In the equation of dates, the sum of two bills 
of parcels. of different dates is to the whole line of days 
between'the dates ffis. any one of the bills is to a section 
of the linfe measured from the opposite point ; this meas- 
ure will reach the day upon which the note should be 

The sum of the two bills, and the mean date found as 
above, may be compared with a third bill and its date ; 
and this result with a fourth and its date ; and so on to 
any number. 

Examples for the Slate. 

1. A bought goods of B, viz., on the Ist of May, of the 

value of $160, and on the 3l8t of June, of the ialiie of 

$350 ; and wishing to close Use account by A's note, the 

date of it is required ? 

The sum of the two bills is $400, and the line of days 
from May 1st to June 21st, inclusive, counts 53 days. 
Therefore, 

400 : 53 : : 350 : 32^ counting from May, 

and 400 ; 53 : : 150 : 19^ counting from June. 

In either case, the 3d of June is marked for the date. 

One of the statements is sufficient ; and the first is to be 

preferred : because it takes the days in their natural order. 

3, B bought goods of C, namely, April Ist $300 

worth, June 1st §400 worth ; and having agreed to close 

t by B'a note, the date of it is required ? 

Ahs. May 6th. 
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3. C bought goods of D, August 10th 8600 worth, and 
20th October §800 worth ; and cloaing with D's note, 
the date is required f Ans. Sept. 20th. 

4. Dsold to E on the 11th of June, a lot of dry goods 
worth $360, and on the 11th of September another lot 
worth $480 ; and closing the account by E's note, the 
liate of it is required 1 Ans. August 16th, 

6. E sold to F on the 20th of March a quantity of 
sugar worth $300, and on the 1st of May $200 worth of 
coffee ; also, on the 4th of June 400 bushels of wheat, ot 
$H per bushel ; and closing with F's note, the date of 
it is required ? Ans. May 4th. 

In tlie equation of payments two cases are to be con- 
sidered, viz.; 1. when the amount is given, and the 
mean time sought. 2. When the tinae of payment is 
fixed, and the interest, and of course the amount for the 
time is required. The two operations mutually prove 
each other. 

Rule 1. To find the mean time : multiply each payment 
by its time ; divide the sum of the products by the sum 
of the payments ; the quotient will be the equated time. 

Rule 2. To find the amount : find the present worth 
of each payment at legal discount, for its own time ; add 
the present worths into one sum; and find how mueh 
the amount of this sum will be at the end of the fixed 

Examples for the Slate. 
1. M owes N $100, payable at 4 months, and $50, 
payable at 6 months ; but preferring a single payment, 
the mean time is required ? 
100X4=400 
50X6=300 

150 )700(4f mos. Ans. 
600 

100 -m^H^-s- 
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3. M owes N $100, payable at 4 months, and $50, 
payable at 6 months ; but they agree to include both pay- 
ments in a note payable at the end of 4f months ; dis- 
count at 6 per cent., what sum should the note express ? 
Ans. S150. 
Simp. Int., Case 4. l+uXt : 1 : : a : p. w. Thus, 
in payment 1, l-\-uXt=l+.OQXi yr.=l,03, amount of 1. 
ia payraetit 3, l-|-MXt=l+.06X-i yr.=1.03, amount of 1. 
Therefore, 1 00-;- 1.03 =98.04, p. w. of 100. 
And 50-^1.03=48.64, p. w. of 50. 

The sum of both, is $140.58. p. w., which, at 6 per 
cent, for 4f mos., by Case 1, Simpi Int., = 1508, and is the 
sum to be expressed in the note, 

3. B owes C S600, of which $200 are to be paid in 3 
months, $150 in 4 months, and $250 in 6 months ; how 
much is the equated time of these payments t 

Ans. 44 months. 

4. B owes C $300, payable in 3 months, $150 pay- 
able in 4 months, and $350, payable in 6 mos. ; but they 
agree to include the three payments in one note payable 
in 4^ months ; how much should the note express, in- 
terest at 6 per cent, 1 Ans. $600. 

Fixing liie time of payment sooner or later than 41 months would 
vaiy the amount. 

6. C owes D $80, due in 4 months, $150 due in 6 
months, $300 due in 8 months, and $320 due in 10 mos. ; 
what is the proper lime for paying the whole at once ? 
Ans. 7 mos. 31 ds. 

6. D owes E a certain sum, of which i is payable in 3 
months, ^ in 4 months, -J- in 9 months; required the 
equated time for paying the whole debt? 

7. E owes F $300 due in 4 months, and $100 due in 8 
months ; but agreeing to include both payments in a note, 
required the equated time ? Ans. 6 months. 

8. E owes F $300 due in 4 months, and $100 due in 8 
?months ; but agreeing to include both payments in a note 

payable in 5 months, how mucli should the note express, 
interest at 6 per cent. ? Ans. $400. 
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AMERICAN EXCHANGE. 

In this branch of exchange we include ihe money of 
the British Provinces, Mexico, the West Indies, and 
South America generally ; and cannot omit the old co- 
lonial currencies of the United States, which are still the 
colloquial money in many places, notwithstanding the 
superior excellence of the terms cent and dollar. 

General Rule for the reduction of old Currencies. 

Reduce the dollar to shiUings, halves, thirds, or 13ths 
of a shilling, so that it be a multiple of the unit of the 
denomination to which it is reduced ; and reduce the £ to 
the same denomination : make the former the numerator 
and the latter the denominator of a fraction. 

This fraction will express l]ie $ in parts of the £ ; and if 
inverted, it will express the £ in parts of the $, 

Note. The given pence and shillings may be reduced 
to decimal parts of a £, which rule is always applicable. 

1. In the States of New England, and also in Virginia 
and Kentucky, the $ is called six shilUngs ; that is, ^ or 

Hence «X-,3j=£ ; and £X-^=$. 

2. In New York and North Carolina the $ is called 8 
shillings ; that is, -ii or -^ £. 

Hence, 9X.4=£; and £X-^-$. 

3. In New Jersey, Pennsylvania, Delaware, and Mary- 
land the $ is cjilled 7s. 6d. ; that is, 7^-30 th3=ii=-|£ 

Hence, $X-|=£ ; and £X-|=$. 

Note. Since 7s. 6d.=90d.=100 cts, ; therefore, d+id. 
=cents; and cents — tV cts.=pence. 

4. In South Carolina and Georgia, the $ is called 43. 
8d. ; that is, 4l-20ths=-B-=i% £■ 

Hence 8XW=£; and £XV=$. 

6. In Newfoundland, New nrunswick. Nova Scolin, 
and Canada, the f is called 5s., or 7^~i £. 
Hence $Xi=£ ; and £X4=$. 
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6. In Jamaica and Bermudas the $ is called 63. 8d. or 
6f-30tha=-n=i £■ 

Hence $>C:^=£, and £X3=$. 

7. In the French West Indies generally, accounts are 
kept in livres, sols and deniera; which are the same 
and also divided, as £ s. d. sterling. 

The Spanish reckon the dollar, in some places for 8-J, 
in others for 9 livres. Hence the deniers and sols being 
reduced to decimal parts of a livre, 

$X8i, or $X9=liv. ; and liv.X^, or liv.X-J-$. 

Examples for the Slate. 
1. How many dollars are equivalent tQ £556 18s. 4d. 
in currency of New England and Virginia ? 
12)4.0 d. 
To multiply by a 
fraction, the numerator 
is the multiplier and 
the denominator the 
divisor. 



3. What 
$1856.38|- 



3}55G9.16f 
$1856.381 Ana. 
the currency of New England will 
!81856.38f-, each A£ 



Note. If 1^ bad been set 
dowo as .3, without the de- 
nominator, as a decimal 
usually is, the division" by 
10 would have been unne- 
cessary. 



10)5569. 16f 



Alts. £550 18s, 4d. 
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3, How much Federal money is equal to £135 12s. 
6d., in Virginia currency ! Ans. $452.0&J. 

4. Reduce 1548 dollars to N. York Currency 1 

Ans. £61fl 43. 
6, How many dollars are equivalent to £436 19s. Cd., 
currency of North Carolina ? Ans. $1092.4375. 

6. What sum in the currency of New York will 
$626.83t make! Ans. £250 143. 8d. 

7. How many dollars are equivalent to £125 12s. 8d., 
in the currency of the Middle States! Ans. $335, 

8. In $400 how many £3, Pennsylvania currency? 

Ans. £150. 

9. In 1440 Delaware pence how many cents ? 

Ans. 1600 cents. 

10. In 2400 cents how many pence of the currency of 
Maryland 1 A.ns. 2160 pence. 

11. In. £384 15s. 8d., currency of Georgia, how many 
dollars? Ans. 91649.0714. 

12. How much South Carolina money is equivalent to 
$2500 ? Ans. £583 6s, 8d. 

13. How many dollars are equivalent to £44 5s. lOd., 
currency of Georgia and South Carolina 1 

Ans. $189.821438. 

14. How many dollars arc equivalent to £72 123. 6d., 
currency of Canada? Ans. $290.50. 

15. Reduce $290.B to the currency of Nova Scotia? 

Ans. £73 12s. 6d. 

16. How many dollars are equivalent to £290 lOs., in 
the currency of New Brunswick? Ans. 81162. 

17. Reduce £49, Jamaica currency, to Federal money? 

Ans. $147. 

18. Reduce $294.5 to the currency of Bermudas ? 

Ans. £98 3s. 4d. 

19. Reduce £113 15s., currency of Barbadoes, to dol- 
lars, the $ being 6s. 3d. ? Ans. $360.80. 

20. In 1804 dollars, how many £s in the currency of 
Barbadoes, the £ being ^^ ? Ans. £563 I5s. 

31. Change 9654 Jivres, of 8i livrea to the $, into Fed- 
eral moneyl Ans. illTO.lSi^r. 
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m. In 7713 Hvres, 9 to the $, how many dollars 1 

Ans. $837. 
23- In 648 dollars, of 8^ livres each, how many livrcs ? 

Ans. 534G livres. 
24. In $864, of 9 livres each, how many livrcs? 

Ans. 7776 Hvres. 
The Spaniards keep their accounta in dollars and rials, 
8 rials to the $, old plate, and 10 rials to the $, new plate, 
in some places in the West Indies. 



FOREIGN EXCHANGE. 

Money was originally invented to obviate the incon- 
venience of transporting commodities to distant places or 
countries, and to facilitate the distribution of the neces- 
saries of life Bills of exchange are still more conve- 
nientlj transmitted than specie ; and while the credit of a 
nation, or of the mercantile class of a nation, is sound, 
her billa mil be received as payment of her foreign debts, 
and she is relieved from the necessity of exporting 
specie 

The Par of Exchange, par pro pari, or value for 
value, IS determined by comparing the coins of one coun- 
try with those of another, with respect to the weight of 
pure gold or sijser they contain. But as every sovereign 
power possesses the right of coining money, and of alter- 
ing and debasing such coins, at pleasure, hardly any two 
nations are found to agree in the purity and weight of 
their coined pieces. Hence foreign moneys are not a 
le^l tender in the payment of domestic debts. 

But as the invoices of imported goods are drawn out 
in the moneys of their respective countries, and the 
duties on many articles are charged ad valorem — that is, 
according to the value, as stated in the invoices — govern- 
ments prescribe the rates at which such moneys must be 
estimated, and these rates pass for the par of exchange. 
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The Course of Exchange is that variableness in the 
value of foreign Billa of Exchange, which arises froni the 
credit of the country upon which they are drawn, or from 
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Value of Silver Coins in Federal Money. 



Dollar, Ameti 
Halves and 



Peruvian, 

HbIves, Quarlsra, Eighlha, 

and Sixteenths, in propoiv 

Dollar, Brazil. 
Four Reals of 
Head Pistarei 
Crosa Piatara 
EngLish - 



English Shilling, - 
English Sixpence, - 
English Pourpence,- 
English Threepence, 
Tenpence Irish, - - 
French Crown, - - 
French Half Crown, 
Five Francs, Frenoh, - 
Two Francs, d 
Odo Franc, d 
Half Franc, d 
Quarter Franc, d 
" ■ ), Sicilf ,- 



Florin, Hanover, - - -■ . S 
DJuble Thaler, Baden, - - ] 
Crown Thaler, do. - - - ] 
Thaler of Baden and Hanover, 
Thaler of Prussia, - - - - 
Double Thaler of Prussia, - ] 
Imperial Ttialer of Austria, - 
Bouhle, Russia, - - - - - 
Crown Doltsr of Bavaria, - - 1 
Double Guilder of do. - - 
German Crown, .----] 
Crown Thaler, Hesse, - - - 1 
Guilder of Nassau, - - . . 
Third of B Thaler, - - - - 
Quarter Florin, Netherlands, 
Thlru-aii Grotes, Bremen, - 
Six GroMs, Hanse Towns, 
Specie Dollar, Norway, 
Specie Dollar, Sweden, 
Specie Rix Dollar, Denmark, 
Larln, Arabia, - - 
Relcliathaler, Basil, - 
Patagon, Berne, - - 
Rupee, Bombay, - - 
Ducatoon, Flanders, 
Ecu, 1726, France, - 
Scudo, Venice, - - 
Patagon, Geneva, - 
Genovina, Ganoa, - 
Old Rix Dollar, Germany, 



,93 



Nen __ 

Rix Dollar Banco, Hamhm 

Ducatoon, Holland, 

Three Florin Piece, 

"lupee, 



■gh, 1,1 



Five Livre, Italy, 
Two Livre, do, ■ 
One Livte, do. - 
Five Lire, Sardinia, 
One Livre, do. 
Florin, Westphalia, - 
Florin, Brunswick a 

Plo'in, 'Hiseat,, 

There is no uniformity in the fineness of coins, the old are gener- 
ally the purest. The value of silver coins varies from 64i to 129 
cts. an ounce. The finest is the florin of Brunswick ; the Tuscan 
10 and 5 livre pieces are worth 1341 cts. The British standard is 
130 cl9. an ounce ; the French, 119 eta. ; the U. Slates, 116 cts, ; the 
kreutier of Austria is worth only 64i cts, an ounce, and the dollar 
of New Granada 87 cls. The weight of coins is no criterion of their 



.i..|ite, Pondicheny, - 
Tym pie, Poland,- - - 
Soudo, Rome, ... 
Ducatoon, Sweden, 
Carolin, do. - - - 

Franceseonfl, Tuscany, 
Ducat, Venice, . - - 
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value. The mass of gold is supposed lo be divided inlo 24 parls, 
called carats i some pieces contain 23i caials pure, and J a carat of 
ailoy; others are as low as 18 carats. Jewelry and trinkets are 
seldom above 13 or 14. Notice will be taken in Alligation of the 
comparative purity and weight of coins. 

Custom House Prices of Moneys, established by 
Congress. 

ick, Canada, and New- 



Specie Dollar, Nor 

den, Denmark, - - - -«i 
RIk Dollar, Denmark, - - 1 
Florin, Germany, - - - - 
Florin, Augsburgn nnd Aus- 

Guilder, Nether- 



Fiorin or 

Thaler, Germany, Prussia, - 

Livre, Tuacany and Lombar- 



foiiniiland, 
£, Great Brit. ..., 
Livre, Sardinia, France, 

Rial, Vello'n, Spain, 
Marc Banco, Hambui 
Rouble, RuB^a, - - 
Rupee, British India, 
Sicca Rupee, - - 
Milrea, Portu^l, - 
do. Madeira, - 

Tale,' China 



Pagoda, Inia, 



to persons, or 



Ducal, Naples, ,80 

Ounce, Sicily, 2.40 

£, Nova Scotia, New Btuns- 

Bills of Exchange are ort 
companies, directing the payment of stipulated sums, i 
sight, at usance, or at times specified therein. 

The parties concerned in a bill of exchange, are the 
drawer, the drawee, the remitter and the payee. 

The drawer makes the bill and sells it; the buyer rc' 
mils it to the drawee, in whose favor it wns drawn ; the 
drawee presents it to the debtor, who becomes the ac- 
ceptor, by indorsing it with his name and the lime of 
payment ; the drawee receives the amount when due, 
until which time he is the holder, unless he pass it to 
another by indorsement. 

The laws respecting indorsing, accepting, protesting 
for non-acceptance, or non-payment, and recovering- by 
legal suit, for Bills of Exchange, require a mote ample 
field of discussion than this volume can embrace. 

Illustration of the transaction and form of a Bill of 

Exchange. 

Mrs. B of Washington held a claim against B of Glas- 

gow; D of Glasgow neld a claim against C and R of 
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Washiogton. C and R paid Mrs B's claim, and remitted 
her draught on B, in favor of D, who accepted it, paid it 
at the time appointed, and thereby satisfied the several 
parties. 

In class : which of these parties was the drawer? 
which was the remitter ? which was the drawee ? which 
was the acceptor, and the payee ? 

Washington, Dec. 14th, 1847. 
Exchange for 81500 ; 

At thirty-days sight of this, my first of Exchange, (sec- 
ond and third not paid,} pay John Kent, or order, fifteen 
hundred dollars, with, or without further advice from me. 
Samuel Hamilton, Es(t., } 

Cavendish Sg-uare, % THOMAS BLAGDEN. 
London. J . 

Tables of the moneys of account of different Countries, 
In Great Britain and Ireland accounts are Itept in 
pounds, shillings, pence : but the English money, until 
1816, was of more value than the Irish. In that year 
parliament abolished that distinction. The table of this 
money has been already given. 

The banco and current money of the Netherlands are different. 
The banks of Amsterciam and Hambiu-gh afford so much facility 
and security to commerce that their money ia esteemed from 30 to 
25 per cent, lielter than the current:. The difference is called Agio, 

At Hamburgh accounts are kept in marks, schillings 
and pfennigs. 

13 pfennigs =1 schilhog. 
16 schillinga =1 mark. 
'3 marks =! current or rix dollar. 
At AmBterdam accounts are kept in £ a. d. Flem- 
ish ; but more generally in guilders, or florios, stivers, 
grotes, and pfennigs. 
-8 pfennigs =1 grote. 2 cts. U. S. =1 stiver. 

3 grotes =1 stiver. 40 cents =1 guilder. 

20 stivers =1 florin. therefore 

e florins =1 £ Flemish. 340 els =1 £ Flemish. 
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In France accounts are kept in francs, deciemea and 
ceniimes; or in livrea, sols, and deniers. 

10 centimes =1 decieme. 13 deniers =1 sol. 

10 deciemes =1 franc. 20 sols=l livre. 

80 francs =81 livres. 1 livre=18 cts. 6 m. 

In Spain accounts are kept in piastres, rials and ma- 
ravedies, old plate. Also in dollars, rials, and quartiles ; 
and in piastres, sols and deniers. There are as many 
kinds of small money as there are provinces in Spain ; 
but the exchange is generally on the ducat of 375 ma- 

31 maravedies=l rial, 

8 rials = 1 piastre. 

Also 12 denierB=l aol. 10 cents=l rial (plate,. 

20 sols^l piastre. . 5 ceats^l rial (vcUon). 

The new plate dollar is 10 rials. 

In Portugal accounts are kept in milreas and Teas. 
The milrea, as its name imports =1 000 reas. 

20 reaa=i vintin. 480 reas=l crusade, 

5 vintins=l festoon. 1 milrea^fl.lZ. 

At Genoa and Leghorn accounts are kept in piastres 
(pezo or dol,), solidi and denari. Also, in liras, aoiidi 
and denari, which are only f of the value of the former. 

12 denari=l solidi. 12 denari=l solidi. 

30 sohdi=i piastre, 20 aolidi=l lira. 

At Venice, in livres, sols and deniers, as in France : 
and in ducats and grosi. At Naples, in grains, carlina 
and ducats. The course of exchange is from 40 to 60 
pence sterling upon the ducat baut,o 

12denier5=l sol, 10 grams=l carlin 

20 sol8=l livre, 10 carhns=l d icat 

34 grosi=I ducat. 3 ducdts=l onza 

The ducat is 80 cents ; the ounce is $3 40 

In Denmark accounts are kept in rix dollars in( skil 
lings; but two more denominations are included in the 
scale, which is as follows : 

2 rustics^l akilliiig, 6 mark= = l rix dollar 

16 skillings-l mark. 1 nx dolhr^l U S dol 

lar in the calculation of ad valorem duUeo here. 
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In Russia accounts are kept in roubles and copecks.' 
100 copecka=l rouble, or 75 cents. 

In Calcutta accounts arekeptinnipees, annas and pice. 
At Madras their moneys arc pagodas, fanama and cash. 
la pice=l anna. 80 cash=l fanam. 

16 annaa=l rupee. 36 fanams=l pagoda. 

The rupee is recognized by the revenue laws of the 
11. S. as 44^ cents ; the sicca rupee as 60 cts ; the pagoda 
as $1.84. 

The Chinese reckon in tales, mace, candarins and cash. 
10 ca3h=l candarin. 10 niace=l tale. 

10 candarins=l mace. 1 ta!e=$1.48. 

Rule. 
Reduce the lower denominations to decimal parts of 
the superior, or to that denomination upon which the ex- 
change is made. The decimal form of Federal money 
makes such redtietion necessary, not only in other moneys, 
but also in weights and measures of every kind. 
Examples for the Slate. 
1. Reduce 78£ 12s. 6d. Iriah or £s sterhng, and re- 
verse the same by division, at the rate of $4.84 per £ 
sterling. 

13) 6-0 d. 

20)12.50 s. 4.84)380,545(78.625 £ 

■re.625£ 3388 ■ • 20 

4.84 . 

4174 12.600 s. 

314500 3873 13 

029000 

314500 3025 6.0 d. 

2904 

S380.54500 Ans. 
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! 48 current dollars, 2 marks, 12 schillings, 
ars banco of Hamburgh; agio at 20 

12) 9.6 pf, 
10)12.8 sch. 
3) 2.8 marks. 
48.91 current dollars. 
1%-i 9.7+1 agio. 

Ans. 39.1tV dols. banco. 

3. How many £s Flemish current are equal to 742 
florins, 18 stivers, 8 pfennigs banco of Amsterdam, agio at 
16f i,er cent. ? 

16) 8.0 pf. 
20) 18.50 stiv. 
6)743.923 tlor. 

123.830^^ £ Fi. banccf. 
.}fl|=-i+ 20.»36ff agio. 

Ans. 144.457-^ £ Fl. current. 



4. In 3756 francs of France, how many livres, 80 franca 
being equal to 81 iivres? Ans. 3802 liv. 19 aois. 

6. The money of Spain is of two kinds, plate and vel- 
lon ; the vellon is to the plate as 17 to 32 ; then how 
much vellon is equal to 4725 American dollars, exchange 
at par on the piastre plate 1 

17 : 33 : : 4725 : Ans. 

6. Lisbon remits to Boston 785 milreas, 400 reas ; what 
sum is received at Boston, exchange at $1 .12 per milrea J 

Ans. $879,648. 

7, Philadelphia draws on Genoa for $1564, exchange 
at 971 cents per pezo ; how much lira money should thia 
sum be estimated at in Genoa ? A}is. 8020^. 

8. Leghorn remits to New York 7898 Uras 7a. Cd., at 
100 cents per nezo ; how much is received at New York I 

Ans. $1,579,675. 

9, Copenhagen- draws on London for 7^0 rix dollars. 
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lit 4 rix dollars 84 akillings ($4f) per £ sterling ; what 
Bum in sterling must be charged to Denmark when this 
bill is diseharged t Ans. £1487-3%. 

10. Reduce 4284 roubles 76 copeclts to dollars, at 66 
cents per roubl«. Ans. $2827.935. 

11. What sum is T. Law's draft worth in London, viz., 
$2000, exchange at $44- per £ sterling ? Ans. £450. 

13. How many guineas at $5 each are $13560 equal to ? 
■ , . Ans. 3512 guineas. 

13. How many dollars are 2348 guineas equivalent to, 
if 3 guineas equal 14$ T Ans. $10957.33^. 

14. Reduce 86£ ISs. sterling to dollars, at the old par 
of $44 per £ sterling. Ans. $3^.55^. 

15. Reduce 733£ His. Irish to $, at $4.47 per £ Irish. 

Ans. $3230.916. 

10. In $1000 how many £s Irish, exchange at $4t per 
£1 ■- Ans. 335£. 

Niik. The old par (iJO = ^a) of the sterling ia atill retained in 
use in Great Britain. 

17. In $1500 how many £s, each $4^ tAns. 337.5£. 

18. How many dollars are equal lo 337£ lOs., exchange 
at 4-^ dollars per £ ? Ans. $1500. 

19. In 540£ 17s. 6d. Flemish, how many rix dollars, 
the £ being SJ- rix dollars? Ans. $1353.1875. 

30. The £ Flemish is equal to -^ of the £ sterling ; 
how much Fl 1 h q 1 £30 B SJ-d ster- 
ling? 4 £ 37 7 IHd. 

31. Am d d N 1 k f $2704.375 ; 
how mucl Fl I 11 q 1 h d h fl£-$3J-? 

A £1081 15s. 

32. Ne-v Y kd \ d f $lfa3S t 37i 
cts. per fl h 1 p h I b f New 
York? 1 £-* Fl. 

33. Bal d A I ra f Sil 50 how 
many guil 1 p h d I f B 1 h n this 



4&^ 
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25. Fans on Amsterdam, 5535 livres 3.7 sols, exchange 
at 37-| stivers per ecu ; what is the sum in Flemish J 

20)3.70 sols. 
6535.135 lirres. 
By reduction, page 90, 
Then 3 liv. - 1 ecu, Irorn the table, 

and 1 ecu=27-f- slivers, from the question. 

Therefore, 3 liv, =27^ stivers, or 1 Iiv.=t4- stivers. 

Hence 1 : flf : : 5536.135 : stivers. 
Reduce the stivers to guilders and Flemish £s, 

Ans. £436 13s. 4d. 

26. Boston on Bourdeaux, for ®3560, exchange at 18 
cts. 6 m, on the livre ; how many frHUca is this sum 
equivalent to? Ans. 19005.673 francs. 

Note. The operator will find a circulating decimal in the wort of 
ex. 36, viz.: S43, 243, 213, always resulting in the quotient, as long 
as it may be conlinued, 

27. Paris on Fhiladelphia, 19243 livres 5 sols, at ISJ 
cents per livre ; what sum in Federal money is this equiv- 
lent to ? Ans. $3580. 

28. Cadiz on New York, 4447 piastres 16 maravcdieg 
vellon, exchange at par on the piastre plate ; how much 
Federal money will pass to the debit of Cadiz when this 
bill is accepted ? Ans. $2363.5: 

29. London remits to Valencia £520 14s. 6d. sterling, 
exchange at 43. 6d. sterling per pezo ; how many pezos, 
sols, and deniers, are received at Valencia ? 

Ans. 3314p. 63. 8d. 

30. "What sum in Portugal is equivalent to $1456 at 
$1 .13 per miirea ? Ans. 1300 milreas. 

31. Reduce 2206 milreas 619 reas to sterling, at 5s. 
3d. sterling per miirea. Ans. £578 19s. 6d. 

33. Reduce £578 19s. 6d. sterling to milreas of 5s. 3d. 
sterling each. Ans. 3205,619 milreas. 

33. Philadelphia draws on Genoa for $1564, at 97-i- 
cents per piastre ; how much lira money is equivajeut to 
this draft? Ans. 8020|8- liras. 

34. Leghorn remits to New York 7898 liras 7 sols 6 
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dcniersat SI per peso; how much U. S, money is re- 
ceived at New York? Ans. $1679.675. 

35, Venice draws on Baltimore for 7564 ducats 15 
grosi banco, exchange at 45 pence sterling per ducat, 
and 54d. per ®, what is the sum in U. S. money ? 
24)18.0 grosi. 
By reduction, 7564.75 ducats, page 90. 
Then, since 1 ducat =45 pence, 
and 54 pence= 1$, 

compound, 54 : 45, or 6 : 5 is the ratio. 
Therefore, 6 ; 5 : : 75R4.75 : x. 

and f conip. f 1300,79-1- subtract. t Case 3, 

I Practice, 

$6303.96 Ans. 



36. Reduce 336 ducats 75 grains to dollars, the dollar 
being equal to 125 grains of Naples, Ans. $269.4. 

37. London remits to Copeohagen £735 sterling, at 5 
rix dollars per £ sterling ; what is the sum ? 

Atis. 3635 rix dols. 

38. Reduce 4384 roubles 75 copecks to doHai-s. ex- 
change at 75 cents on the rouble. Ans. $3313.56^. 

39. Reduce 1260 rupees 12 annas 6 pice to $, at 50 
cents on the rupee? 

13) 6.0 pice, 
16)12.50000 annas. 
3)1260.78125 r 



40. Reduce 480 pagodas 25 fanams 10 cash to dollars, 
at $1.84 per pagoda. 

80} 16.0 cash. 
36) 35.3 fanams, 
480.7 pagodas. 
X 1.84 
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Questions on the Table of Silver Coins. 

1. If we had the number of cents which make 1 dollar, 
■J dollar and ^ dollar in a line, we could count them, or 
add them together, »nd find a number equal to them all ; 
what should it be ? What should the number be if there 
were two of each I if there were 10 of each ? if Hhere 
were 570 of each? 

2. How many IS, ^$, and -JS, and of each an eqiial 
number, are in 350 cents! in 1750 cents! in 100800 eta. i 

3. How many cents are equal to 1 dollar of Brazil, 1 
four reals of La Plata, 1 head pisCareen, and 1 cross pis- 
tareen ? How many cents would two of each make 1 
three of each! eighlofeach! twelve of each ! 64ofeach, 
513 of each! 

4. How many Brazilian dollars, four reals of La Plata, 
head pistareens, cross pistareens, and of each an equal 
number, would 169 cents make ! would 338 cents make ! 
would 507 cents make ? would 1353 cents make ? would 
3038 cents make ! would 10816 cents make ! 

6. How many cents are equal to 1 English crown, half- 
crown, a three eh'l'i'>g bank token, a rupee, a colonial 
quarter, one shilling, sixpence, 4 pence, 3 pence, and one 
Irish tenpence ! How many cents would 2 of each make 1 
4 of each? 8 of each? 16 of each! 33 of each! 64 of 
each? 138 of each! 

6. How many English crowns, ^ crowns, 3 shilling 
bank tokens, rupees, colonial quarters, shillings, six- 
pences, fourpenees, 3 pences, and Irish tenpences, and of 
each an equal number, are in 343 cents! in 686 cents! 
in 1373 cents ? in 2744 cents ! in 5488 cents ! in 10976 
cents ? in 31953 cents ! in 43904 cents ! 

7. How many cents are equal to 1 French crown, -J 
crown, 6 francs, 3 francs, 1 franci i franc, f franc t How 
many cents are equal to three of each ? 9 of each ? 37 of 
each ? 81 of each ! 

8. How many French crowns, half crowns, 5 francs, 3 
francs, I franc, -J franc, and -J- franc, and of each an equal 
number, are in 314 cents ? 943 cents! 2838 cents ! 8478 
cents ! 35434 cents ? 
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9. How many cenls are equal to 1 sc«do of Sicily, 6 
livre of Italy, 3 livre do., 1 livre do., B lira Sardina, 1 
livre do. ? how many cents are equal to 4 of each? 16 of 
each 1 64 of each 1 256 of each 1 

10. How many scudi of Sicily, 5 livres of Italy, 2 
Uvres.of do., 1 livre of do., 5 liras Sardiniii, 1 livre do., 
and of each an equal number, are in 346 cents? in 1393 
cents? in 5568 cents? in 2^73 cents? in 89088 cents ? 

11. How many cents are equal to one florin of West- 
phalia, one florin of Brunswick and Lunenburgh, one 
florin of Tuscany, one florin of Hanover, one double 
thaler of Baden, one crown thaler do., one thaler of Ba- 
den and Hanover ? How many cents are equal to 5 of 
each? to25ofeacht to, 125 of each? 

12. How many florins and thalera, as enumerated in 
example 11, and of each an equal number, are in 468 
cents? in 2340 cents?in IITOO cents? in 68500 cents ? 

13; How many cents are equal to 1 thaler andl double 
tha](Jr of Prussia, 1 imperial thaler of Austria, 1 rouble 
of Russia, 1 crown dollar and 1 double guilder of Bava- 
ria, 1 German crown, 1 crown thaler of Hesse, and 1 
guilder of Nassau? how many cents are in 6 of each? 
in 36 of each? in 216 of each? 

14. How many of the coins enumerated in ex. 13, and 
of each an equal number, are in 780 cents ' in 4680 
cents? in 38080 cenls? in 168480 cents ? 

16. How many cents are equal to -J florin, Netherlands ; 
36 grotes, Bremen ; 6 grotes, Hanse Towns ; specie dol- 
lar of Norway, Sweden, or Denmark ; larin, of Arabia ; 
reichsthaler, Basil ; patagon, Berne and Geneva ; rupee, 
Bombay; ducatoon, Flanders; ecu, France ; scudo, Ven- 
ice ; genovina, Genoa? how many cents are equal to 8 
of eai^i ? 64 of each ? 512 of each ? 

16. How many of the coins enumerated in example 15, 
and of each an-equal number, are in 1001-i cenls ? in 8013 
cents ? in 64096 cents ? in 512768 eents ? 

17. How many cents are equal to 1 old rix dollar, Ger- 
many; 1 new do.; 1 rix dollar banco, Hamburgh; 1 
ducatoon, Holland ; 1 three florin piece, do.; 1 rupee. 
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Madras ; 1 rupee, Pondicherry ; 1 tymple, Poland ; 1 
scudo, Rome ; 1 ducatoon and 1 carolin, Sweden ; 1 fran- 
cescono, Tuscany ; 1 ducat, Venice t How many cents 
are equal to 9 of each, t 81 of each ? 739 of each 1 

18. How many, of the coina enumerated in example 17, 
and of each an equal numhcr, are equal to 1098 cents? 
are in 9S83 cents ? in 88938 cents T in 800443 cents 1 

Questions on the Table of Gold Coins, 

19. How many cents are equal to 1 of each of the first 
twenty coina in the table of gold coina ? how many cents 
are equal to 1 of each of the second twenty ? how many 
cents are equal to 1 of each of the third twenty t how 
many cents are equal to one of each of the last seven? 
how many cents are equal to I of each of the whole 67 
gold coins mentioned in the table ? 

20. How many of the first twenty coins in the table of 
gold coins, and of each an equal number, are in 15732 
cents 1 how many of the second 30, and of each an equal 
number, in 12616 cents t how many of the third 20, num- 
ber as before, are in 7515 cents ? of the last 7 in 6078 
cents t how many of the whole 67 coins enumerated in 
the table of gold coins, and of each an equal number, are 
in 40941 cents 1 

Compound Exchanges, or Circular Remittances. 

This rule applies to an extensive foreign commerce ; 
in which a merchant sitting in his office, and having funds 
abroad calculates from the range of his correspondence 
and from the slate of the foreign markets, the advantage 
he may have by transferring his claim from one country 
to another, and another, instead of bringing home his 
funds by a direct remittance, or importation of goods. 

Rule. Following the , route of the intended exchange 
ascertain by single comparisons, how much of each kind 
of money, alopg the route, the funds to be transferred 
will make : you will at last find how much the amount 
will be when brought hocne. 
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Tlie difference between a direct and a circular remit- 
tance will be the gain or loss ; or, 

Express the rates of exchange by equations as follows : 

3 A=4 B. 
6B-6 C. 

4 C=9 D i of which the terms on 
the left are antecedents, those on the right are conse- 
quents ; the sum to be exchanged is the unmatched term, 
for which an equivalent is to be found. 

Multiply the given sum by the consequents, and divide 
the product by the antecedents, continually ; the result 
will be the sum to be brought home, with all its increase, 

. This operation affords the best opportunity for cancel- 
ing terms that are commoii to both sides of the equations, 
Ir lowest terms such couplets as have a 



Examples for the Slat&. 
I. Received from Paris an account of sales, of my 400 
barrels of flour, the neat proceeds amounting to 17200 
livres, which, by my order is sent to Cadiz, at 6 livres 
per piastre ; from Cadiz it is sent to Lisbon, at 6 piastres 
for 5^ milreas, and from Lisbon to New York, at I mil- 
rea for *1.12; what have I gained by this circular remit- 
tance, the livre being valued here at 18^ cents t 



pia. liv. pia. 

1 : : 17300 : 3440 






; 3410 : 315;ii 
mil. JE mil. $ 

1 : 1.13 : 3153^ : 3531.73^ cir. rem. 

'i : \8i : 17200 : 3183 direct rem. 

Aits. $349.73^ gained. 

Note. (3d termXSd term)-(-lst=4th term. 
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'If thus, liv. 5=1 pia, 
pia. 6=5^- mil. 
miI.1-1.13 dol. 
dol.? =17200 liv. 



3531.73^ circ. remittance. 
17200X18^= 3182. direct rumittance. 



Ans. $349. 73^ gained. 

2. Leghorn remits my $100 to Venice at $95 to 100 
ducats banco ; Venice remits the proceeds to Cadiz at I 
ducat for 360 maravedies ; Cadiz remits the proceeds to 
Lisbon at 272 maravedies to 630 reas ; Lisbon sends them 
to Amsterdam at 400 reas to 4 shilling Flemish ; Am- 
sterdam sends them to Philadelphia at £1 Flemish to 
SSJ- : to how much do these several exchanges increase 
my $100? Ans. $106.67. 

3. How much will £200 Flemish be worth in the 
United States, after exchanging on Paris at 4^ shillings 
Flemish for 3 livres ; on London at 1 livre for 10 pence 
sterling, on Dublin at ISd, sterling for 13 pence Irish, 
and on Baltimore at £1 Irish for $4± I Ans. $534,98. 

4. If 6 English crowns equal 7 Braziiian dollars, and 
35 B. dollars equal 100 four real pieces of La Plata, and 
80 four real pieces L. P. equal 25 milreas of Portugal, 
and 100 milreas of Portugal equal 112 milreas of Ma- 
deira, and 83i milreas of Madeira equal 100 milreas of 
the Azores, and 3 milreas of the Azores equal -^ English 
guinea, and 9 guineas equal 10 French louis d'ors, and 
3 louis d'ors equal 2 mohurs of India, and 4 mohurs 
equal 13 live guilder pieces, and 1 five guilder piece 
equal $3; how many $3 are 100 English crowns worth, 
afier passing through so many exchanges ? 

A?is. $112.34+ 
Note. Foreign weights and measures may be arbitrated 
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lb 

D 


For 
. ofB 
then 


uppose 4 lbs. of A are worth 3 lbs. of B, an 
worth 4 lbs. of C, and 6 lbs. of C worth 5 lbs 
how many lbs. of D are worth 120 ibs. of A 


(15 
of 








A 4= 3 B 
B ^= ^ C 
C 6= S D 
D ?=130 A 














6)360 














Ans. fiO lbs. 























EXCHANGE OP COMMODITIES, OR BABTER. 

This is the most ancient species of commerce ; the ex- 
change of one article for another must have been prac- 
tised at the first formation of society. This kind of traffic 
ceased with the introduction of money, and every article 
required ils valuation in cash before any exchange could 
be effected. Hence in every calculation of this kind two 
ranks of proportionals are to be considered: one to as- 
certain how much money the quantity of one of the arti- 
cles will come to, the other to find how much of the other 
article the money will buy. This is but an application of 
tlie rules of calculation already laid down. 

Examples for the Slate. 
1. How much sugar at 13 cents per lb. must be deliv- 
ered for 20 cwt, of tobacco at $10.8 per cwt. ? 



And 1800-f-113=l6-iinf, or 16 c 
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2. A barters 10 pieces of calico, each 35 yards at 18^ 
cents per yard with B, for pepper at 15 cents per lb. ; 
what quantity of pepper must A call for 1 

Ans. 30&i lbs. 

a If 250 yards of calico at 18^ cents per yard be given 
in exchange for 308^ lbs. of pepper, at what price per lb. 
ia the pepper rated ? Ans, at 16 cents. 

4. B barters 1000 yards of hncn at 38 cents per yard 
with C, for flannel at 41 cents per yard ; how much flan- 
nel should B receive ^. Ans. 926^. 

5. C has brandy at 80 cents per gallon, D has I'-ft} yards 
of cioth at S1.2 per yard ; how much brandy should C 
give to D for his cloth I Ans. 189 gallons, 

6. D has silk at 14s. per lb., B has cloth at 10a. per 
yard in cash, which in barter he puts ai 12s, 6d. ; how 
must D's silk be rated to make his profits equal to B's ? 

Ans. at 17s. 6d. per lb. 

7. E has linen worth 20d. per ell, ready money, but in 
barter he will have 2s. ; B has cloth worth I4.5s. per 
yard in cash; how should B'a cloth be rated in barter? 

Ans. 17.4s. 

8. G has cloth which he barters with L at 10 cts. per 
yard more than it cost Iiim, against tea at 12.5s. per lb, 
L paid 10s. per ib, for the tea; required the prime cost. 
of the cloth 1 Ans. 3s. 4d, per yard, 

9. H has cloth at $5.5 per yard ; how many yards of 
this must he give in exchange for 1760 yds, of B's linen, 
at 45 cents per yard ? ^ns. 144 yards. 

10. L labors 130 days for M, at .9$ per day, for which 
he receives corn at .75S per bushel ; what quantity of corn 
docs the labor of L amount to 1 Ans. 144 bushels. 

11. P baa 144 reams of paper at $1.6 per ream, which 
he barters with S for 316 pairs of shoes ; at what price 
does S rate his shoes by the pair? J»s. at fLOe?-. 

13. H has 41 cwt. of hops, for which Q delivers to him 
17 cwt. 3 qrs. 4 lbs. of prunes, at 10 cts. per lb„ and in 
cash S9(j. Query, how much arc the hops rated at per 
cwt.? Ans. ai7.3. 
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GAINS AND LOSSES. 

Rule. To find the gain or loss on any transaction, 
compare tiie cost and charges with the returns it makes. 
If the given amount involve gain or loss per cent., then 
100 : 100-h-ate of gain, or 100 : 100— rate of loss, as 
the given amount is to the same amount +, or — , the 
whole gain or loss. The variations of this proportion will 
unfold all the cases, which can occur when the gain or 
loss is at a certain rate per cent. 

Exarnples for the Slate. 
I . If 980 lbs. of merchandise are bought for $588, and 
sold for Sfi66.4, what is the gain oer lb. f 

588. 



2. Bought 53 yards of cloth at .6£ per yard, and sold 
the same at 14s. per yard : what was Uie whole gain 7 

3. Bought 12 hhds. of wine at ©40 per hhd., paid sun- 
dty charges $15, and sold the same for $49.5. per hhd. ; 
how much was the gain on this transaction ? Ans. $99. 

4. Sold IB cwt. of cheese for 8353, by which I gained 
25 per cent. ; how much was the prime cost per lb.? 

Ans. 10 cts. 
6. At 7^ cts. pr. lb„ what ia the profit on 1 cwt. 1 

Ans. $8.40. 

6. If 1 lb. of cJovea cost 83J-, and is sold for 82.10 per 
Ih, ; how much is the loss per cent. ? Ans. 4 per cent. 

7. If the cloves above mentioned were sold for $2 34, 
how much would be the gain per cent, ? 

Ans. 4 per cent. 



Hosted by Google 



1611 |HHa|H)13|16I4|16l5|1616|16n[ 10181 I6I9|HJ^ 



r.-b/TTliArlTA^-l T 



8. A miller bought 1000 bushels of wheat at 10 shil- 
lings per bushel, Maryland currency ; he paid for trans- 
porting and other charges £10 ; he afterwai'd ground it 
into flour, makiiig 300 barrels, which he sold at ©7-^- per 
barrel ; how dsucTi was his gain per cent. ? 

Ans. 10-ft- per cent. 

9. At IB per cent, loss, what is the proportional loss 
on 1 lb. of sugar, sold at 10^ pence t Ans. 2 pence. 

10. Sold 53 yards of cloth at .7£ per yard, by which 
was gained £5. 6s. ; what did it cost per yard 'I 

Ans. 12 shillings. 

11. Sold 12 hogsheads of wine for $594 by which my 
gain is $99 ; how much did it cost per gallon ? 

Ans. 65ii cts. 

12. Sold 12 yards of cloth for $96, by which was gain- 
ed 10 per cent. ; what was the prime cost per yard 1 

Alls. $7.37+ 
13- For how much must 1 cwt. of coffee which cost 
$27 be sold, that the gain may be 10 per cent. ? 

Ans. S20.?, 

14. For liow much must I cwt. of coffee be sold which 
cost $27, that the loss may be 10 per cent. 1 

Ans. $34.3. 

15. Bought 1 tun of wine for ©260 ready money, and 
sold it a^ain for $273.6 payable in 8 months ; how much 
is the gain, discount being computed at 6 per cent, per 
annum? Ans. $12tIt- 

16. Received from Belfast 1760 yards Irish linen, 
which- cost there 18d. Irish per yard; the government 
premium upon the exportation of linen is Id. to the shil- 
ling ; this is to. be deducted from the cost.; the freight 
and chafes amounted to $50, to be added to the cost ; 
how must this linen be sold per yard to gain 30 per cent., 
the Irish' £ being $4f. Ans. $.4:i4^. 

17. Bought 50 cwt. of butter at the rate of $2 for 13 
lbs., in ready money ; and sold the same again for 25 
cents per lb., payable in 6 months ; discounting at 6 per 
cent, per annum, how much is the neat gain? 

Ans. $425.89. 
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DIVISION OF. JOINT STOCKS. 

This rule, which is usually called Fellowship, teaches 
to divide gains and losses among partoers in trade, in the 
ratio ot their respective stocks, or in the ratio composed 
of the ratios of their stocks and times. It applies to the 
division of Bank, Insurance, Railroad, Canal and all other 
stocks, whether the scale be great or small. 

Case I. When the stocks in company are considered 
without reference to time. 

R«LB. Say, as the sum of ail the stocks is to the 
whole gain or loss, so is each partner's stock to liis share 
of the gain or loss. 

Proof. Add all the gains or losses into one sum ; tills 
reverses the rule. 

Divide 6 in the ratio of 1 a 



1+2 is to 6 a 



( I i: 



s to 3. i 
3 to 4. ' 



Ans 



In the same manner divide 




15 in the ra 


io of a and 3. 


lilli 


the ratio of 11 and 13. 


21 in the ra 


io of 3 and 4. 


49 ir 


the ratio of 2 and 5, 


27 in the ra 


io of 4 and 5. 


50 i 


the ratio of 3 and 7. 




io of 5 and 6. 


52 in the ratio of 4 and 9. 


39 in the ra 


io of 6 and 7. 


4fii 


the ratio of 5 and 11. 


46 in the ra 


io of 7 and 8. 


fiOi 


the ratio of 7 and 13. 




io of 8 and 9. 


«3i 


the ratio ofS and 13. 


57 in the ra 


io of 9 and 10. 


HI i 


the ratio of 13 and 14. 


63 in the ra 


ioof lOandll. 


yiii 


the ratio of 15 and 17. 


Divide la 


in the ratio of : 


. 2 and 3. 




( li 


to 2 


> 


1+2+3 


la to 12 as 7 3 i 


to 4. 


\Ans. 
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In lite manner cUviile the following numbers in the 
ratio of the annexed figures, 

37 as 2, 3 and 4. 90 as 9, 10 and 11. 

48 as 3, 4 and B. 99 as 10, 11 and 12. 

60 as 4, 5 and 6. 108 as 11, 12 and 13. 

54 as 5, 6 and 7. 117 as 13, 13 and 14. 

63 as 6, 7 and 8. 126 as 13, 14 and 15. 

73 as 7, 8 and 9. 135 as 14, 15 and 16. 

81 as 8, 9 and 10. 144 as 15, 16 and 17. 

Examples for the Slale, 
1. A and B lay out in goods £80, which they sell again 
for £100 ; A's stock was £30, B's stock £50; what was 
each man's gain in this transaction ? 

As 80 ■ 30 ■ ■ S ^ = £7 103. A's gain. ) 
AS »u . ^ . . ^ gp . £j2 10s. B's gain. ^ '*"^- 
3. B and C purchase goods in company. B's stock is 
$450 dols. and C's 600 dols.. they gain 373 dols. Query 
the proportional gain of each ? 

Ans. B's $117,- C's $150. 

3. A debtor is owing to C $500, to D $900 ; but his 
■wliole estate amounts to no more than $1100; what 
do his creditors severally lose by him ^ 

Ans. loses $107^: D $192f. 

4. F, G, and H, freight a ship with lOS tuns of wine 
from Madeira; P's share was 48, G's 36, and H's 34 
tuns ; a storm arising, the seamen threw 45 tans over- 
board ; how much should each merchant sustain of this 
loss? Ans. F 20, G 15, and H 10 tuna. 

5. The Slim of 450 dols. was divided among three men, 
A had -J-, B 100 dols. ; what was the share Of ? 

Ans. 200 dols. 

6. Three butchers pay for a lot of cattle 3000 dols.. Q 
paid as much again as P, and R paid as much as Q and 
Ff they gain 35 per cent ; what is the nroportional gain 
of each J Ans. P's $125, Q's $250, R's $375. 

7. Two merchants gained $450, of which L is to have 
3 times as much as T ; how much is each to have ? 

Ans. L $337.5, T $113.5. 
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8. Let $1000 be dmded among 3 persons, A to have -f 
as much as B, and C as much as both ; what will be the 
quota of each ? Ans. C foOO, B $300, A $200. 

9. A, B, and C, put in money together ; A put in ^20, 
B £30, C a sum unknown ; they gained £36, C claims 
thereof £16 ; what did A and B gain, and C put in 1 

Atis. a gained £8, B £12, and C put in £40. 

10. A, B, and C put in money together, A put in £20, 
B and C put in £85, they gain f of their whole stock ; B 
took up £31 ; how much did A and C gain, and B and 
C put in? 

Ans. A gained £12, C £30, B put in £35, C £50. 

11. Divide $5250 between 3 sons. A, B, and C, so that 
A may have -J- of the whole, B ^ of the remainder, and C 
the residue, and tell the share of each t 

Aiis. A's $2333i, B's $1750, C's 81166?. 
Note. The shares are as 4, 3, and '2. For B's part is f of^=.^, 
and consequently Cs -2 of the whole i thus, wilh Ihe same denomi- 
nators, as ^, ^1 and -J, fractions are to one another in the ratios of 

12. C, M, P, and G engaged to build a house for 
$6231, of which C received -H parts of the whole, M f, 
and P -J- as much as C ; G's shave was $603 ; how much 
were the shares of C, M, and P I 

Ans. C $3412, M $2010, and P $1206. 

Case 3. When stocks remain in trade to uneqnal 
measures of time. 

Rule. Multiply each particular stock by its time ; then, 
the sum of the products is to the whole gain or loss, as 
each particular product is to its share of the gain or loss. 

Because each product is such a stock as will bear in 
one year or one month, the same gain or loss which each 
stock would bear in the years or months used as a multi- 
plier. 

Example. 14 will hear in 1 month as much as 7 will 
bear in 8 months ; 24 will bear in 1 month aa much as H 
will bear in 3 months. 
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Examples for the Slate. 
1, Divide 114 in the ratio composed of the ratios of 3 
;o 3, and of 7 to 8. 
thus: 3X7=14 
3X8-34 



4. 264 in the ratio of 9X4 to 5X6. Ans. 144 and 120. 

5. 340 ill the ratio of ilX3 to 7X5. Ans. 166 and 175. 

6. 339 in the ratio of 4X8 to 9X9. .ins. 96 and 34.3. 

7. 356 in the ratio of 6X9 to 6X7. Ans. 216 and HO. 

8. 170 in the ratio of 8X3 to 3X6. Ans. 80 and 90, 

9. 960 in the ratio of 13x5 to 4X9. Ans. 600 and 360. 

10. A and B trade in company, A put in 350 dols. for 
4 months, B 150 dols. for 8 months ; they gain 375 dols. ; 
required to know the particular gain of each ? 

A 350X4-1000 
B 160X8=1200 

As 3200 : 375 : : ^ J. Ans. 



C 1000 : 123 A'3. J 

I [^ 

( 1300 : 150 B's. ) 



11. A, R, and T in a joint adventure put in as follows : 
A 300 dob. for 4 months, R 150 dols. for-6 months, T 
126 dols. for 8 months ; they gain 540 dols. ; required the 
quota of each 1 

Ans. A's 160 dols., it's 180 dols., T's 300 dols. 

12. Three graziers hired a pasturage for 145.2 dola,, 
A put in 5 oxen for 4^ months, B put in 8 oxen for 6 
months, and C 9 oxea for 6^ months ; how much should 
each man pay ? 

Ans. A 27 dols., B 48 dols., and C 70.2 dols. 
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13. R, 8, and T join stocks, R'a stock is £4000 for 12 
months, S'a £3000 for 15 montha, T'a £6000 for 8 
months ; they gain £665 ; what is each man's particular 
share thereof? Ans. R'a £240, S's £225, T's £200. 

14. L, M, and N join stocka, L puta in 400 yda. of linen 
for 12 montlis, M 200 dole, cash for 10 montha, N 300 
pairs of shoes for 8 montha; they gain 298 dols., of which 
M takes 100, and N 90 ; required the price of L'a linen 
per yard, and of N'a ahoes per pair? 

Ans. Linen 46 cts., shoea 75 cts, 

15. A, C, and E make a common stock for 12 mos., A 
pula ill £125, 2 months after C put in £135, and 2 months 
after that E puts in £160; at the end of 6 months A takes 
out £35, 3 months after that C takes out £35, and E £30, 
the whole gain is £179; what part thereof should each 
man have? Ans. A £67.5, C £57.5, and E £54. 



VULGAK FMCTIONS. 

A atngle part is a fraction whose numer: 
A plural paxt is a fraction whose r 

Every single part is the first term of a 
tlona which have a common denominator. 

Proper fractions are such as have t 
than tlieir denominators. 

Improper fractions are such as have their nuni 
equal to or greater tlian their denominators. 

A simple fraction contains only one expression. 

A compound fraction is a part of another pari 
Id. is-iVof^Vof 1£. 

A mixed quantity is a multiple and a part conne^ 

A continued fraction has a mixed quantity for i 

la the following table the Cractions on the left margin an 
paita : all ilie rest are plnral parts. 



Hosted by Google 



VULGAR PaACTIONS. 



I071110r2|lti731674|1675 


167e|1677|1678|I679]16S0 


tbVtiteVtItot tttti 1 1 t s 


TsVTlTBVriTsVT 1 TtVr 1 TsW 



a series of fractions which h 




A Lemma. To find the least common multiple of several 



Rule, While any two or more given numbers have a 
common measure divide them by it, bringing down to a 
new line the prime numbers and quotients ; the continual 
product of the divisors, quotients, and prime nufflbers 
will be the least common multiple. The design of this 
lemma is to prepare common denominator? for fractions, 
without which they cannot be added or subtracted. 

Examples for the Slate. 
I. What is the least common multiple of 3, 4 and 6 f 
also of 3, 5, 7, and 9? 

3) 346 3) 3579 



3X2X2=12^715. 



3X6X7X 3=315 Ans. 
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Note. When one of She g-iven lerms is a measure of another of 
them, the raeanure msty be omitted, for ihe rule inighi be thus ; find, 
the least commoa multiple of two of the given lerms, and also' the 
lesijt common multiple of the commoQ multiple just found and a 
third, and so on: butss in the examples alxivi^, bis a common multiple 
of ilKBlfandS; and 9 is also a common multiple of ilself and 3. 
Hence 3 might ha^e been omilted in bolh. 

2. What is the least common multiple of 4, C, 8 and 
lO; also of 4, 7, Sand 12? Aw. 120 and 168. 

3. What is the least number divisible by each of the 
nine digits ? or what is the least common muhiplc of 1, 
3,3, 4, 5, 6, 7, 8, 9, 10? 

Case I. To reduce a fraction to its least terms. 
Rule. Divide both the terms of the fraction by their 
greatest common measure ; the quolieiits express the frac- 
tion in its least terms. See page 94. 

Or, divide" the terms of the fraclion by an)' common 
measure, and these quotients by any other common meas- 
ure, and so on, till they become prime to each other. In 
which form they express the fraction in its lowest num- 
bers. 

Examples for the Slate. 
1, Reduce -f^^ to its lowest terms. 

216)388(1 ^S-^72=f. Ans. 

216 

72)310(3 

216 Or thus: fii+8-^+9=i. .4ns. 

3, Reduce ^%^ to its least terms. Ans. -J-. 

3. Reduce H^ to its least terms, Ans, -f. 

4. Reduce -f^ to its least terms. Ans. f. 
The division of both terms of a fraction by the same number 

makes no change in its value. See page 38. 
Nale 1. 3 will divide any even namber. 
3. 5 will divide any number ending with 5 or a cipher. 

3. An equal number of Os may be rejected from the right of bolh 
terma of a fraclion ; for this is to divide by 10, 100, iStc. 

4. I1'4 divide two figures on the right of any number, it will di- 
vide the number; because 100 is a maltiple ol 4. 
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5. If 8 divide three figures on the righl of a number, i I will divide 
theuumberi because 1000 is a muUiple of 8. 

6. If 9 or 3 divide the sum of the digils of any number, 9 or 3 
Will divide the number. 

7. ll'lheaumof the digils ofthe odd ranks, as Ihe 1st, 3d, 5th, &e., 
be equal to the sum of the digits of the even ranks, as the 2d, 4th, 
6th, iSic., then 11 will divide bucli number. 

Cose 2. To reduce any number to a fraction of a given 
denominator. 

Rule. Subscribe a unit for a denominator, and multi- 
ply the terms of this fraction by the given denominator. 

Examples for the Slate. 

1. Reduce 7 to a fraction whose denominator eha!! be 

9; and 15 to a fraction whose denominator ahaJl be 11. 

-fX9=V -A-ns. and -S^X11=-W Ans. 

3. Reduce 31 to a fraction whose denominator shall 

be 15 ; and 48 to a fraction whoso denominator shall be 

18. Ans. -W-, and ^^. 

3, Reduce 45 to a fraction whose denominator shall be 
12, and 73 to a fraction whose denominator shall be 16. 
Ans. ^H^, and J-^. 

Case 3, To reduce a quantity composed of a multiple 
and a part or parts of a unit to an improper fraction. 

Rule. Subscribe a unit for a denominator, then mul- 
tiply the terms of this new fraction by the denominator 
of the given part or parts. 

Examples for the Slate. 

1. Reduce 24^ to an improper fraction. 

241 199 
-j-X8=-u- Ans. 

NoU. To multiply a fraction by its own denominator is to remove 
the denominator, leaving the numerator as the product. 

2. Reduce ISi and 18^ to improper fractiotis. 

Ans, -^ii^ and ^. 

3. Reduce Sl-J and 37^ to improper fractions. 

Ans. J-^ and -^. 
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4. Reduce 14f and 15iV to improper fractions. 

^Bs. -H^aiid ^^^. 

5. Reduce 144ff to an improper fraction, 

Ans. -Hf^. 

6. Reduce 183^ to an improper fraction. 

Ans. "^i^. 

7. Reduce 4.5^ and fil-f-J to improper fractions, 

A»s. ifi und Hf-t. 
Case 4. To reduce an improper fraction to a whole or 
Tiixed number; which reverses the last case. 



Examples for the Slat/t. 
1, Reduce ^^ to a mixed number, and -^^ to a whi 
numher. 

199 13 

"8")199(24| Ans. "3)13 

16- — 

Or thus, V=4- -^ns. 



2. Reduce -^ and -^ to mixed numbers. 

3. Reduce -^fi and Y to mixed numbers. 

4. Reduce -H^ and ^^^ to mixed numberg. 

6, Reduce ^^^, ^|^, and J+p- to mixed numbers. 

See the answers of these given in the e.tamples oiCase 3. 
Case 5. To reduce a compound fraction to a simple 
one. 

Rule. MultipSy all the numerators togetlier for the 
numerator, and all the denominators for the denominator 
of the simple fraction. 

Note 1. If any of the simple given fractions be a whole or mixed 
number, reduce it to an improper fraction. 

3. Reduce the simple Jractions to their least terms. 

3. Cancel terms tha' 
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Examples for the Slate. 

1. Reduce^ of f to a simple fraction; also-^of^: or, 
let "I- of -f^ of -f be reduced to a simple fraction. 

Tlins, -iXf =i, iXf =-J, canceling 2s and 38. 

or, iX-f X^=-^4, multiplying the terms without canceling. 

2. Reduce f of f of -H- to a simple fraction. 

3. Reduce f of J- of -f to a simple fraction. Ans. ^. 

4. Reduce-ftof -^ of -1-^ to a simple fraction. Ans. ^. 

5. Reduce -f of -I of 3Jto a simple fraction. Ans.^. 
C. Reduce | of -ft of 100 to a simple fraction. 

Ans. ^. 

7. Reduce-f off of-iVto a simple fraction. Ans. -ft-. 

8. Reduce ^ of -rhs to a simple fraction. Ans.^. 

9. Reduce -^ of -^^ to a simple fraction. Ans. ■^. 

10. Reduce 43f of f of t^ to a simple fraction. 

Ana. -f^. 

Case 6. To reduce fractions of different denominators 
to equivalent fractions having a common denominator. 

Rule 1. Reduce the given fractions to their simplest 
forms, then multiply the numerator and denominator of 
each by all the other denominators. {See page 38.) 

3. Make the least common multiple of all the denom- 
inators the common denominator, then each of the given 
denominators is to its numerator as the common denomi- 
nator is to the new numerators respectively. 

Examples for the Slate. 
1. Reduce f, f, and ^ to a common denominator. 
3X4X6=48, numerator for f. Arts, -ft • 

3X3X6=54, numerator for f. Ans. fi^. 

5X3X4=60, numerator for 1. Ans. ^ 

3X4X6=73^ common denominator. 
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Second Method. 

3 3 5 
3)3 4 6 Therefore, 3 : 3 

4 : 3 

2)1 4 3 6:5 

1 2 1 ^ns. 1^, -1^, H- 

Then 3X3X3=13. 
This method expresses the given, fraetions in tiie lowest terms in 
which tliey can have a coiuinon denominator, since 12 is the least 
common multiple of the given denominators. 

3, Reduce f , -f, and f to a comwion denominator. 

Ans. n, n. and H- 

3. Reduce f, 3i, and 4 to a common denominator. 

Ans. f,,Y, and ^. 

4. Reduce ?■ of -f and -f of ^ to a common denomiiiutor, 

Ans. ^ and ^. 

5. Reduce 4, -J-^, and | o{-^ to a common denomina- 
tor. Ans. -HW, -?f|, and i^-- 

6. Reduce f, i, and f to a common denominator. 

Ans. fi, a, and fj. 
Nirte. In very many instances fractions may he reduced to a com- 
mon denominator hy simple inspection ; thus, multiplying the terms 
of Ihe series of halves by 3, 3, or 4, reduces it to a series of fourtiis, 
sliths, or eighths; also, muitiplyios the terms of the series of thirds 
by 3, 3, or 4, reduces it to a series of sixths, ninths, or tweltths. See 
the table, page 174. 

Case 7. To reduce fractions of mercantile numberg 
from one denomination to another. 

Rule, First make the given fraction compound by- 
comparing it with all the intervening denominations, then 
reduce it to a simple fraction, and to its lowest terms. 

Examples for the Slale. 

1. Reduce -i\ of a £ to ihe fraction of a penny. 

Thus, -A of -V- of V=W-d. But since either 3, 5, or 
15 is a common measure of 480 and 15, the fraction in its 
lowest terms wilt be ^d. 
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3. Reduce fd. to the fraction of a £. 

iof-iVofi!%=TiT£- -Ans. 

3. Reduce i of a cent to part of a $. Ans. tJit- 

4. Reduce | of a dime to partg of a $. Ans. Ss- 

5. Reduce -| of a $ to part of an eagle, Ans. tV- 

6. Reduce f of an ounce iroy to part of 1 lb. 

Ans. tV. 

7. Reduce -f of I cwt. to parts of 1 qr, Ans. j-. 

8. Reduce ^ of I cwt, to parts of 1 ton. Ans. -^, 

9. Reduce f of 1 lb. troy to its value in dwts. 

Ans. -4^, 

10. Reduce f of 1 quart to parts of a gallon. 

Ans. -^f. 

11. Reduce ^ of a furlong lo parts of 1 mile. 

13. Reduce -f of a yard to its value in nails. Ans. ^. 

13. Reduce A of an ownce troy to part of 1 lb. 

Ans. A. 

14, Reduce! off of 4 hours to part of 1 day. 

Case 8. To reduce fractions of the higher titles in mer- 
cantile numbers to units of the inferior grades. 

RvLE. Multiply the unit of which the part is given by 

the numerator of the fraction, and divide the ■ product by 

the denominator, as in division of mercanlUe numbers. 

Exaw.ples for the Slate. 

1. Reduce -f of a SS to cents and mills, and -f of a £ lo 

shillings and pence. 

3 ®c.m. 1£= 20s. 

8) 3.00.0 7 

Ans. .37.5 8)140 



3. Reduce -f of a shilling to pence. Ans. 4jd, 

3. Reduce -^ $ to cents and parts. Ans. 18f eta. 
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4. Reduce -fS to cents and part. Am^. 62J fits. 

5. Reduce -f ]b. troy toouncea. . Ans. 9 oz. 

6. Reduce tV cwt. to qrs. and lbs. Ans. 1 qr. 7 lbs. 

7. Reduce -ja mile to fur., po., yds., &c. 

Ans. 7 fur. 13 po. 1 yd. 2^ feet. 

8. Reduce -ft E. ell to qra. and na. Arts, 1 qr. 3 na. 

9. Reduce -^ acre to roods and poles. 

Ans. I R. 30 po. 

10. Reduce -ft day tohra.niin. Ans. 7 hra. 12miii. 

11. Reduce | of 3£,l&s. to £s. Ans. 3£. 
13. Reduce f of 3 lbs. 3 oz. 2 drs. apoth. to its value. 

Ans. 1 lb. 9 oz. 7 drs. 

13. What is the value of-?- of 3 hhds. 36 gals. ? 

Ans. 1 hhd. 63 gals. 

14. What is tlie value of -ft of 1 bu. 3 pe. 1 qt. ? 

Ans. 1 pe.'l qt. 

15. What is the value of f of 5 English guineas, in 
sterling money at Sis. and in Federal money at $5 each ] 

Ans. Sterling £3 3s. and $15. 

Case 9. To reduce the inferior grades of mercantile 
numbers to fractions of the superior. 

Rule. Make the inferior given gradi 
and a unit of the superior grade the d 
reduce both- to the same name, and to Ihei 

Examples for the Slate. 
1. Reduce 17s. 6d. to parts of £1. 



numerator 
; then 
lowest terms. 



It makes 



17s. 6d. 17i 35^7 



1£ 



30 40 8 






of 1 din- 



Thus :: 



.i^.^K-l ^"^ 



3. Reduce 2^ cents to the 
cts. to parts of $1. 

2i£ 1 , 

10"20'"4' 100""200 

3. Reduce 1 qr. 14 lbs. to parts of 1 cwt, Ans. f . 

4. Reduce 4id, to parts of 1 shilling. Ans. ^. 

5. Reduce I8f cts. to parts of $1. Ans. -ft. 

6. Reduce SSJ cts. to parts of 81. -^ns. -f. 
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7. Reduce 9 ounces to parts of 1 lb. troy. Ans. f. 

8. Reduce 1 qr. 7 lbs. to parts of 1 cwt, Ans. -ft-. 
0. Reduce 1 lb. 9 oz. 7 drs. to parts of S lbs. 2 oz. 2 drs. 

apoth, Ans. f. 

10. Reduce 7 fuv. 13 po. 1 yd. 2 ft. 6 in. to parts of 1 
mile. Ans, ^. 

11. Reduce 1 qr. 3 na. to parts of an E. ell. Ans. ^. 

12. Reduce 1 U. 13 sq, po. to parts of an acre. 

Ans. T^. 

13. Reduce I lihd. 63 gals, to parts of 3 lihds. 36 gals. 

14. Reduce 1 pe. 1 qt. to parts of 1 bu. 3 pe. 1 qt. 

Ans. A. 

15. Reduce 7 hrs. 13 minutes to parts of 1 day. 

Ans. -ftt. 

Addition of Vulgar Fractions. 
To add two single fractioQs, take the sum of their de- 
nominators for numerator, and the product of the same 
for denominator. 

Class Exercise upon the line of fractions. 
■H-i= h i-H= h i+ i-i\, 

f+i=il, i-H=H, f-f-iV=fS, &e. 

Continue this exercise along the line of single fractions 
until the practice become familiar and easy. 

Note 1. In finding a eommon denominator each numerator is mul- 
tiplied by all the deDomraalors bat its own;, and since, in adding 
single fractions, the nuraerator is 1, ii makes no increase oC the pro- 
duct : therefore Ihe sum of the denominators is the same as the sura 
of their pioduets x 1- 

Rule. Reduce the given fractions to a common de- 
nominator, if necessary; then the sum of the new numer- 
ators will be the numerator, under which write the com- 
mon denominator, for the fractional sum required. 

Add first only the fractional parts of mixed numbers, 
and to that sum add the whole numbers. 
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Examples for the Slate. 

I. What is the sum of A and -H? 

These fractions have a common denominatm', via. 13 ( 
we therefore add the numerators, thus : 
-iVHi-iS-i-H. Ans. 
3. What is the aura of * and f ? 

3. What is the svira of i of f , 7i, ^ and 4^ ? 

iof-f-=i, 7i+4i=l3, 
To which add -fff =-V-= l-f 

131 ^«s. 

4. W liat is the sum of i of 38, 3^-, and i of A ? 

Ans. l^h- 

5. What is the sum of ^ of 18, f, f, and f. 

Ans. iSirV- 

6. What is the sum off yard and f nail 1 

Ans. 3 qra. S^ na, 

7. What is the sum off, -J, i and 23^ ? Am. 34^. 

8. What is the sum of SI J yards and 33i^ Fl. ells ? 

Ans. 46 yds, 1 qr, 1 na. 
9.. What is the sum of £i is. and A "f a crown or Bs. 
ster, 1 Ans. 5a. 6d. 

10. What is the sum of i ton and \f cwt. ? 

Ans. 8 cwt. 1 qr. 31 Iba. 

II. What is the sum of ft mile and -A fur.? 

Ans. 7 far. 15 po. 1 yd. 1 ft. 6 in. 
13. What is the sum of f day and -f year ? 

Ans. 305 days 6 hrs. 20 m. 

13. What is the sum of ^ of -f off dol. and SSfVdola.l 

Ans. 833.4375. 

14. Whatis thesumoff of9f andf of-H? 

Ans. 9t6t. 

15. Whi>t is the sum of i of 5 and f of 7^ ? 

Ans. 7-J. 
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Subtraction of Vulgar Fractions, 
To subtract two single fractions ; talie tlie difference 
of tlie denominators for the numerator, and tiieir product 
for tlie denominator of tlie difference sought. 

Class Exercise upon the line of fractions. 
it— i- i. \- i=TV, i- i= ^ff, 

i— J-=-rtr> -i— iV=-sV. h — [^=Tb. &«■ 
Continue this exercise along the line until the practice 

become famihar and easy. 

Rule, Reduce tho given fractions to a common de- 

nominator, if necessary ; subtract the less numerator from 

the greater, and write the common denominator under 

the difference, for the answer. 

Exa-mples for the Slate. 

1. Fromf take -I- : 

thus, -I— a=-f|— ^=.^ Ans.- 

2. From -Ji lake ff : 

tliiis, -fi—ff =ai_^^^^ Ans. 

3. From ff take -,^^. Ans. fi- 

4. From f of i take f of -^. Ans. Tf-ir. 

5. From i of If take i of-lf. Ans. H. 

6. From -f of 56, take | of 64. Ans. 2S^. 

7. From Ifti take 5^. Ans. 13f. 

8. From -f of a £ take 7f shillings. Ans. 5s, H^d. 

9. From ^ of a cwt. take 345- lbs. 

Ans. 1 qr. 17 lbs. 4 oz. 

10. From -^ mile take -^r furlong. Ans. 1 fur. 

11. From f of an English eli take i yd. Ans. 3 qrs. 
13, From 9 days take f week, Ans. 3 days 18 hrs. 

13. From H dol. take 43f cts. Ans. .6 dol. 

14. From £3 take 26^ of a shilling. Ans. l3s. 8d. 

15. From 1 eagle take i of -^ of a f . Ans. $7.33^. 

16. Frora f of a lb. troy take i of an ounce. 

Ans. 8 oz, 16 dwt. 16 gr. 
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17. From 3^ weeks take 9,^ days. 

Ans. 2 ws. 19 hrs. 13 m. 

18. Prom 12t^ take 6^. Ans. 5H- 



From the sun 


of-J-uiid-J- take-}. 


A^s.-^ 


From the sun 


1 of -J. audi take -i- 


Ans.-^ 


From the sun 


of+ and ^ take i. 


Ans.-^ 


From the sum of ■}■ and -k take i. 


Ans.ii 


From the sun 


of-}- and ■!■ take i. 


Ans.n 


From the sun 


1 of-J- and ^ take -}-, 


Ans. -5% 


From the sua 


of i audi takei 


Ans.-^ 


From the sun 


lofiandi take-f. 


Ans.-^ 


From the sun 


of J- and i take -§-. 


Atis. -fi\ 


From the sun 


ofiandi takeTV. 


Ans.-^ 


From the sun 


1 ofiandTV take -J. 


Ans.^^ 


From the sun 


lofi and -:V take i. 


Ans.f^ 



1% 

MultipHcation of Vulgar Fractions. 

In fractions denominators are divisors ; and when a 
fraction -becomes a factor, its power as a divisor affects 
the product. Hence, in multiplying by fractions, the 
upper terms multiply and the lower terms divide : 
for this reason, terms that nre common maybe rejected 
or canceled; and terms which haie a common measure 
may be divided by it m oider to abndge the work 

Role, Reduce the y\ven fractions to their simplest 
forms ! then rejecting terms that aie common take the 
product of all the numerators tor the numciatoi and thp 
product of all the denominatoia lor the denominator of the 
required product. 

Examples for ike Slate. 

1. What are the products of ^ and-| ? iand^? f and f? 
Ans. -iX-|=^, or i. 4X-^=f, or i. f Xf =f . 

2. Required the continual product of i, -Sf, 4J, 3f and 



iJ 



I the fractions to their simplest forms : 
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iX-f XJ-f X-i^X| : this maybe reduced by rejecting the 
2s and dividing the 16 by 3 ; thus, ^Xf Xi i there is 
now no other reduction possible ; therefore 17X5X7 
will be the numerator, and 4X4x8 will be the denomi- 
nator, and the fraction is i^ ; which being an improper 
fraction, may be reduced to the form of a mixed num- 
ber, Fiz. : 4^^. 

3. Required the product of -f and t^ ? Ans. i%. 

4. Required the product of ^ and ^f ? Ans. ^i, 
6. Multiply -f, -tx, -ft and f^. Ans. -^. 

6. Required the product of f of 4f and 6? Ans.'i^. 

7. Required the product of 9^ and 8i ? Ans. 78f . 

8. Required the product of |- of 8 and f of 7 ? 

Ans. 35. 

9. Required the product of ISf'and S^T Ans. 42f. 

10. Required the continual product Of i, 3, f, 3, f, 4, 
i, 6 and I- ? Ans. 24. 

Division of Vulgar Fractions. 
When a fraction becomes a divisor its denominator 
multiplies ; because its effect is always contrary to that 
of the numerator. And this multiplication is effected in 
two ways, viz. : either by dividing the denominator, or 
multiplying the numerator of the dividend ; that is, by 
increasing the value of each part, or the number of the 

Rule. Reduce the given fractions to their simplest 
forms ; then divide the numerator by the numerator, 
and the denominator by the denominator, if it can l)e 
done exactly ; otherwise, invert the terms of tlie divisor 
and use multiplication. 

Examples for the Slate. 
1. Required the quotient of ^ by -^1 oi -^ l>y'^' of 
iby i? of^by i? of-J-byil off by i? 

Carry this practice estensively along the line of single fractions. 
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3. Required the quotient of V+f? atid-l+V? 
V-^i=f=S. Ans. f-^-^=|-XA=li=i- -4ns- 

3. Required the quotient of 23^ by 7-^ ? -ins. ^^. 

4. Required the quotient of t% by f ? j1»(S. -^. 

6. Required the' quotient of ^ by 3? Aws.-^. 
G. Required the quotient of -f by 4j? Ans, -^. 

7. Required the quotient of ^ of f by ^ of -^ ! 

Ans. tV- 

8. Required the quotient of Sf by -^ of f of aj J 

9. Divide-Jof-f ofS^by f off ofO. Ans.'-^'. 

10. Divide A of V by i of f . Ans. 1^ 

iiwZe o/ Three in Vulgar Fractions. 

State the given terreis as the question suggests, as in 
the Rule, of Three; reduce compound and mixed frac- 
tions to simple fractions, and to flieir least terma ; con- 
sider which of (he quantities should be the divisor, or first 
antecedent, and invert its terms ; then talie the continual 
product of the numerators for the numerator, and the con- 
tinual product of the denominators for the denominator 
of the fourth proportional required. 

Note. In multiplying, terms which are common should 
be rejected, and such as have a common measure divided 
by it, using the quotients. 

Examples for the Slale. 
1. Find a 4th proportional to the following quantities, 
viz. : for 3, 3, and ^ ; 3, 4, and ■}■ ; 4, 5, and -J-. 



-i : i : : 3 : -fXiX-f=2. Ans. 2. 
-i : i : : 4 : ^X^-Xf^S. Ans. 3. 
i : i : : 5 : -fX-iXf =4. Aits. 4. 
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3. Find n 4t!i proportional to the following, viz, ; -J, -f, 
and 7 ; -J-.i, and 9 ; ^, -^, and 13. 

i : -f : : 7 : f X -f X -f^S, Ans. 2. 

i : I : : 9 : -fX +X -^=5. Jns. 6. 

i : -^ : : 13 : iX-iVX-V=7. Ans. 7. 
From Ihese examples it appears that any term in the line of the 
prime series la to any other term as the reciprocal of the latter is to 
that of the former. These exercises may t* continued upon the lines 
of numbers and reciprocals until the subject is made familiar to the 
reader. The reason is apparent upon reducing the two fractions to 
a common denominator, ttiat is, to units of the same value. 

4. Find a 4th proportional to the following, viz. : 

i, ■}-, and +. Ans. A. i, h &n.il -f. Ans. -^. 

■J, ^, and -J. Atis. ^. -fi it ^nd j;, Ans. ^. 

i, tV' and fr. -A.ns. tIu- Vt- tV' anJ A- Ans. iVr- 

6. If f of a yard of cloth cost if $, how much will f of 
a yard of the eaine cost 1 Ans. $S3i. 

6. Iff yard of velvet cost !£, what will t^ yard amount 
to t Ans. Os. 8d. 

7. What will d^ oz. of American coined silver be worth, 
if 1 oz. be vahied at liO-H cents? Ans. $4.06^^. 

8. If -^ of a ship be worth $1400, what aum may the 
half owner demand for his share ? Ans. $3733.33^. 

9. If 1 cwt. cost 15^9. what will ■}- of 1 cwt. amount to ? 

Ans. 33. llfd. 

10. What will 13J gallons of wine come to at %-^ per 
pint I Ans. §18. 75. 

1 1 . What cost 6a ibs. of tea at | dol. for i ib. ? 

Ans. St dols. 

12. If 4^ oz. avoirdupois cost 1^ dol., what will -^ lb. 
amount to? Ans, 3^ dol. 

13. A tnerciiant owning -J of a ship seils ^ of his part 
for 250£. Query the whole value of the ship at this rate ? 

Ans. 1333£ fis. 8d. 

H. How many stones of If ft. long, -f ft, broad, and f 
ft. thick, are eqnal to 50 stones 3i feet long, 2^ ft. broad, 
and lift, thick? ^fts. 600. 

15. What quantity of shalloon that is f yd. wide will 
line 9^- yds. cloth that is 2^ yds. wide t Ans. 31-J yds. 
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16. What length of board that is 75- inches broad will 
be requisite to make a square foot? Ans. 18J^ in. 

17. The old eagle weighs 11 dwts. 6grs. of gold, there- 
fore, how many such pieces will 4 ibs. 7 oz. 13 dwts, IS 
grs, of gold of the same fineness make ? Ans. 99. 

18. If Gi yds. cloth that is f yd. wide will line a cloak, 
what quantity- that is ^ yd. wide will do the same i 

Ans. 4| yards. 

19. How much cloth 1-j- yds. wide will equai 9j yds. of 
f yd. wide? Ans. 6i yds. 

20. If 6 men do a job of work in f of a day, iii what 
time will 20 men accomplish a similar work ? 

Ans. 1 hr. 31 m. 

21. 1 foot thick of 144 superficial inches makes 1 cubic 
foot ; then howthick must a stone be whose surface meas- 
ures f as much to make the same? Ans. 1^ ft. 

23. If a plane of 108 sq. inches require a depth of 33 
inches to measure 2 cubic ft., how much surface will ^ of 
the thickness require to measure the same ! 

Ans. 144 sq. inches. 

33. If I lend my friend 168 dole, for 9|- months, what 
sum should he lend me 6;^- montJis to be equivalent ? 

Ans. 263 dols. 

34. What will 3 cords of wood amount to, if i of t of 
■I of a cord costfof-ft ofadoi. Ans. 12 dols. 

Double Rule of Three in Vulgar Fractions. 

Rule, State the given quantities as in Double Rule of 
Three, page 109;. reduce them to simple fractions, in- 
vert the divisors, then, rejecting common terms, take the 
product of the numerators for the numerator, and the pro- 
duct of the denominators for the denominator of the an- 
swer. 

Or, reduce similar terms to a common denominator ; 
that is, to units of the same value, reject the com. denom- 
inator, and use the numerators as multiples instead of parts. 
Examples for the Slate. 

1. Fin'd a consequent to which 3 shall have the com- 
pound ratio of ^ to f, and ^ to i? 
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^ and ^ are the antecedents or divisors ; iavert them ; 
then, -JX^X-f XiXi=4t=4-^ Ans. 
Or thus, i:^:: i: ^ or 3: 4 
f : t : ; if : ii or 15 : 16 

The compound ratio is 45 : 64 : : 3 : i-^. Ans. 

2. Find a consequent to which 6 shall have the com- 
pound ratio of -ft to -I, and ^ to f, Ans. 5. 

3. If H yard of f yard wide cost $8, how much should 
6 yards of cloth of ^ yard wide cost? Ans. $IS. 

4. If when coffee is i$ per lb., 8 persons spend H1& 
per month in that article, how much will 6 persons spend 
per month when the price is $-^ per lb, 1 A7is. $;1.4l>f, 

5. If $3# pay for, 4 yards of cloth f yd- wide, how 
many yards of -f wide will $9f purchase ? Ans. 6 yds. 

6. If 6studenla spend $5-i^ in 9 days, what sum will 18 
students spend in 30 davs I Ans. $53f . 

7. Tiie price of <i loaves of i lb. each being 30 cents, 
how much will 9 loaves off lb. each come to T 

Ans. 67^ cents. 

8. If $150 gain ©4^- in 7i months, what iniereat will 
$75 gain in 3f months ? Ans. $1^. 

9. If $150 in -J of a year gain $5iV. at what rate per 
cent, per annum is the interest computed ? 

.Ans. 4^ per cent. 

10. If $100 in one year gain $6|, what interest will $75 
produce in ^ of a year 1 Ans. ^i'^ 

11. If 12 persons expend $624 in iyear, what sum will 
5 persona require for i^ of a year? Ans. $120. 

12. If 10 men receive $3700 for f year's service, how 
much is due to 4 men who have served f of a year ? 

Ans. $540. 

13. If 14 yds. of calico ^ yard wide make 2 dresses, 
how many yards of gingham ^ yd. wide will he required 
to make 6 dresses 1 Afis. 33f vds. 

14. A P of 3^ lbs. suspended 3^ feet from the centre 
of motion of a lever equipoises -f- cwt. at the pther end, 
then how much would a F of 6 lbs. draw, being placed 
3^ feet from said centre. Ans. 1 cwt. 3 qrs. 20 lbs. 
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INYOLUTION, OR POWERS. 

The powers of a number are expressed by the series 
of ordinal numbers, viz. : first, second, third, fourth, 
fifth, sixth, seventh, eighth, ninth, tenth, &c. These 
terms are represented by the figures 1, 2, 3, 4, &c., wliich 
are called indices. In table 1, Compound Interest, fol- 
lowing, the indices represent years, and are ranged in 
column, on the left margin of the table, opposite the 
powers of the several ratios there involved. But the 
schools usually place the indices or exponents over the 

Besides, by the numerical itidex, powers are sometimes 
designated by names which express in part their relation 
to each other, viz. : 
1. The root, 6. Th6 squared cube, 

3. The square, 7. The 3d sursolid, 

3. the cube, 8. The sq'd biquadrate, 

4. The biquadrate, 9, The cubed cube, 

&. The Buraolid, 10. The sq'd sursolid ; 

and so on without any termination. 

In involution, the root may be any multiple or part 
of a unit. In die decimal notation the root is 10, for 
multiples, and f^, for parts of a unit. 

Thus, 10', 10', 10^ 10', (fee, in the line of increase ; 
and (-sV)', (-iV)S (tV)». WS &c., in the line of decrease. 

The intervening nnit cannot be a power of either of 
these series ; but when they become a connected georae- 
trica] series, it forms one of the terms, thus : 

44 +3 +2 +!■ +0 —1 —3 —3 —4 
10000, 1000, 100, 10, IT .1, .01, .001, .0001. 

The indices above show tlie distance of each signifi- 
cant figure from the units' ranlc. Those on the left, 
being indices of multiples, are distinguished by the posi- 
tive sign + ; while those on the right, being indices of 
parts, are raarlied by the negative sign — . The unit 
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claiming relation to both sides, is marked hy the double 

Theae indices form the hasis of the tables of logarithms 
invented by Baron Napier of Scotland, 

The sum of two indices is the index of the product of 
their powers: this is in part indicated by the names of 
the powers. But it is eaSy to see, for example, that 
3' X3'X3' X21 =2=X2'=2' X23=2*=16. 

The double of an index is the index of the square of a 
power; thus, 2'X==2'=I6 ; and 3 times the index of a 
power ia the index of the cube of that power ; thus, 
3sXs=3c=3sx2=X2*=4x4X4=64. 

Class Exercise in fonning Powers. 

1. Multiply 2 by 2, and the product hy 3, and so on to 
2048; range the powers in a line, and set over each its 
proper index. 

3. Multiply 3 by 3, and the product by 3, and ho on to 
3187 ; range the powers in a line, and set over each its 
proper index, 

3. Form, in like manner, the powers of 4 to 2048, and 
set over each its proper index. 

4. Form, iu like manner, the series of the powers of 5, 
to the 5th power, and annex their indices. 

6. Form, in- Uke manner, the powers of fl, to the 4th 
power, and annex their indices. 

6. Form also 4 powers of 7 and annex their indices. 

?. Fgrm also 4 powers of 8 and annex their indices. 

8. Form also 4 powers of 9 and annex their indices. 

Having all theae powers and their indices ranged on 
slates ; Query what power of 4 is equal to the 4lh of 2 ? 
what power of 4 equals the 4th of 8 ? what power of 3 
equals the 2d of 8 ? what power of 3 equals the 4th of 8 T 
what powers of 3 equal the 2d and 4th of 9? Continue 
these comparisons until the idea is distinctly formed in 
the mind respecting the sum of the indices in accordance 
with the product of the powers. 

The involution of ratios is, however, the most impor- 
tant application of this rule. In multiplication of deci- 
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tnals, pages 43, 43, rules for contracting products are 
given, and a few questions of involution follow, on page 
44. It w now in order to extend the ]>ractice there be- 
gun, so as to form a tabic of the amounts of $1, at vari- 
ous rates per cent, for 20 ytars j the years being the in- 
dices of the 



epow 

1. What 
1.03 
1.03 1 



Exwmples for the Slate, 
the several powers of 1.03, up to the 20th ! 



309 
1030 


3 

1 

3 

4 

1 


1.159374 
34778 


6 
7 
8 
9 
10 
11 


1.468534 
44056 


13 


1.0609 
1.03 


1.1940,52 
35823 


1,512590 
45378 


14 


31827 
10609 


1.329874 
36896 


1.557968 
46739 

1.604707 
48141 


15 


1.093727 
30.1 


1.366770 
38003 


16 


1.092727 
32782 


1.304773 
39143 


1.652848 
49586 


17 


1.125509 
30.1 


1.343916 

40318 


1.702434 
51073 


18 


1.135509 
33765 


1.384334 
41537 


1.753507 
52005 


19 



1.159274 5 1.435761 13 1,806113 30 

Nets, fn Ihe preceding operations, and after the third power is 
raised, the muliipliet ia inverled so as to retain only sin: places of 
parts in ihe products ; also alter the sisth power is raised the mul- 
tiplier is omftled, to save the repetition of two lines, viz, : (he line of 
the multiplier and that of the product of 1, which is the same as the 
multiplicand. 
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i SOpowevs of 1.035, 



; of 1.04, 

20 powers of 1,045, 

20 powers of 1.05, and 

i 20 powers of 1.055, 

e 20 powers of i. OB, and 

s of Table I, 



2. After the sa 
and mark Ihem with the imlices. 

3. After the same .manner, raise 20 powers 
anil mark them with tlie indices. 

4. After the same manner, rais 
and mark them with the indices. 

5. After the same manner, raise 
mark ihem with the indices. 

6. After the same manner, rail 
and mark them with the indices. 

7. After the same manner 
mark them with the indices. 

The answers lo ihese operalions form (he colmi; 
Compound Interest. There, however, only fivB plac 
retained, for want of space: but it is obvions that the more places 
we relflin the nearer we may approximate to Ihe true result. 

Remark. At page 47 and 48, it was required lo divide $1 by 1.03, 
by 1.035, by 1.04, by 1.045, by V.OS, by 1.055 and by 1.00, sncces- 
Bivel}', twenly times, and to reserve the qiiolients for Ihe purpose of 
forming a table of the present wortlis of $1. Now, iflhe first qao- 
lienl in each example, ihatis, the quotient of SI by 1.03, of $1 by 
1.035, &c., were raised to SOpowers by involution, ihese 20 powers 
should be the same as the SO quotients by division. — If, iherelbre, 
Ihe class are willing lo work, they may find siiffiiiiunt employment 
lor several hours, in raising 20 powers of the aforesaid first quo- 
tients. We do not however prescribe it as a task. 

The powers of the numerator and denominator of a 
fraction are formed separately ; unless when the fraction 
is reduced to a decimal ; in which case the denominator 
of the power is known by the rules of decimal multipli- 
cation. See pages 42, ^. 

Examples for the Slate. 



Whati 


s the square of i? 


Whati 


s the cube of ^? 


What 


3 the square of i ? 


Whati 


s the cube off? 


"What 


s the square of ^? 


What i 


s the cube ot 4? 


What 


s the square off? 


What is .the cube of + 5 


Wliati 


s the square off? 


What 


s the cube off? 


Whati 


5 the square off? 


What 1 


s the cube off? 


What i 


the square of i? 


Whati 


s the cube of -I? 


What 


s the square off? 


Whati 


the cube of .|.? 
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EYOLUTIOH; OE, EXTEACTIHS OF BOOTS. 

Rational roots are su(^h as may be exactly found ; (he 
roots of imperfect powers are called surd roots. 

The square of a single figure cannot exceed tmo places ; 
neither can the cube exceed three places ; for 9 is the 
greatest single figure, and its square is 81, only two 
places ; and its cube 729, only three places. 

The same rule applies to higher powers : wherefore, 
a power, the root of which is to he extracted, must be 
distinguished into two places for the square root, three 
places for the cube root, four places for the 4tli root, 
&c. The count begins at units for the multiples, 
and at tenths for the parts ; and in decimal parts, the 
periods are completed with Os, The root will have as 
many places as the power has periods. 

To extract the square root is to find the first power of 
a number, when the second is given ; or, in extensions, 
lo find one side of a square. 

Rule 1. Distinguish the given power into periods of 
two places ; subtract from the highest period the great- 
est square it contains, setting the root aa a quotient ; join 
the nest period to the remainder for a dividual. 

2. Take twice the root for a divisor ; seek how often 
the divisor is contained in the dividual, rejecting its units' 
figure ; annex the result to both root and divisor ; sub- 
tract from the dividual the product of the divisor multi- 
plied by the last quotient figure ; bring down the next 
period to the remainder. 

3. The root X2, or the last divisor + the last figure of 
the root, will be the defective divisor ; a new quotient 
figure is sought, and the same process is repeated to the 

JVofe. After finding 3 or 4 decimal places, proceed as 
in division of decimals contracted, 
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The class respond to the Ibilowing questions, 

What is the square of 1 

What is the square uf 2 

— the square of 3 ? 

— the square of 4 ? 

—the square of 5 ? 

— the square of 6 ? 



Examples for the Slate. 
I . What is the square root of 3, to 9 places of figures ? 
V2=(1.41421356 Ans. 



Ans. Four square 
— the square of 7 
—the .square of 8 
— the square of 9' 



2X1 and 4 


341100 


100, 400, 11900, 


annesed. 


4| 96 


60400 arc the re- 






mainders, with a 


3X14 and I 


2811 400 


period of two ci- 


annexed. 


1 281 


phers annexed to 




___ . . 


each, for want of 


3X141 and 4 


3834111900 


figTirea in the 


annexed. 


4| 11396 


power to be 







hrought down. 


3X1414, and 2 


282821 60400 


At 3836 the con- 


annexed. 


3| 66564 


traction begins ; 
where figures are 


2Xrootisthe de- 


28284) 3836(1356 dropped from the 


fective divisor, the 


■ • • • 2828 


divisor. 


iigure annexed is 







the result of the tri- 


1008 




al, how oft? The 4, 


848 




1, 4, 2, add^tt to 







the former divisors, 


160 




make the following 


141 




defective divisors 







respectively ; the 


19 




same as douMing 


17 




the root. 


___, 
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Leading Questions in the ivork of the annexed 
examples. 
What ia the greatest square contained in 20 ? in 7 ? 
in in 4? in 90T ia 92? in 99? in 13? in2rin 8? 
!? in 14! in 4? ini32T in5? in 33? in 7? in 59! 
2. What is the square root of 746496 I 
V746496 =8'J4. Ans. 
64 ■ 

166)1064 



3. What is the square root of 2935 ? Ans. 45. 

4. What is the square root of .000739 ? Ans. .037. 
B. What is the square root of 11 ? Ans. 3.316624. 
0. What is the square root of 40401 ? Ans. 201. 
7. What is the square root of 900801 1 An.^. 949. 
a What is the square root of 9393901 Ans. 964. 
9. What is the square root of 99S001 ? Ans. 999. 

10. What is the square root of 138384? Ans. 372. 

11. What is the square root of 237? Jms. 16.9410743. 
13. Wliat is the square root of 83369? Ans. 387. 

13. What is the square root of 3S4? Ans. 19.5959179. 

14. What is the square root of 147456 ? Ans. 384. 

15. What is the square root of 476 ? Ans. 21.8174242. 
16 What is the square root of 336570 ? Ans. 476. 

17. What is the square root of 572? Ans. 23.9165215 

18. What is the square root of 327184 ? Ans. 572. 

19. What is the square root of 774 ? Ans. 27.820S555. 

20. What is the square root of 599076? Ans. 774. 

Ta extract the Square Root of a Vulgar Fraction. 

Rule. Reduce the fraction to its lowest terms, and 
take the root of the numerator for tlie numerator, and of 
the denominator for tlic denominator of the fractional root 
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required ; but if the fraction Le a 
a decimal one, and extract the ro 
Reduce a mixed number to ati 
a compound fraction to » simple 
to the decimal form, if surds; then extract the root, 

QuestioTis requiring Oral Answers. 
What is the sq. root of -J- ? What is (he aq. root of ff ? 
"What is the sq. root off? What is the sq. root of ff " 
What is the eq. root of -^ ? What is the sq. root of ff 
Wliat is the aq. root of -J^? What is the sq. root of ff 

Examples for the Slate. 

1. What is the square root of -Jf ? Ans. J. 

2. What is the square root of lyr ■ Ans. -^. 

3. What is the square root of f^l Ans. f. 
1 What is the aquare root of if|-? Ans. ^. 
5. What is tlie square root of rlHr^ Ans, -f^. 
a What is the square root of 4|fjjf ? Ans. 9^. 
7. What ia the aquare root of 3^^ ? Ans. 1.8666+. 
a What is the aquare root of afH? Ans. l.Q8-\-. 
9. What is the square root of 13 i ? Ans. 3.5. 

Properties of Numbers relating to the Square, Right 
Angle, Circle, Sphere and Cylinder. 

Notel. ThelineAOiBthalwhicliliesbelweeTi ^ 

the points A and C; the line AB lies between 
Ihepuiats AandB; and the line BCiies between 
Ihe points B and C. 

RuLEl. ACi=ABH-BC': therefore when AG 
and AB are given to find BC : AC«— AB^^BO", 
and V BC2=BC. 

'2. When AC and BC are given to find AB : 
AC— BC2=AB!', and y AB^^AE. 

3. When AB and BC.are given to find AC; ABH-BCS^AC^ 
and V AC«=AC. 

4; The sum of two nurobers multiplied by their difierence equals 
the difference of their squares, viz- : (AC-f-EC)XCAC— BC)=AC' 
— BCS; therefore since ABs=AC'— BC^, ABS+(AC-|-BU)=AC 

5. Also of two numbers, the greater equals half their sum + half 



Hosted by Google 



\9-M\l^-4m'J23il^M\li),i5iima\\mi\ 19;j8| I9iW| I 



T^WlTATlWrs-l-rsVTlTWTlT-sW'TiVTlTsVr I raVr I r^i 




Iheir difference, and Ihe Jess equals half (heir sum — half i heir differ- 
ence : Lherefure i (AC-l-BC)4-l f AC— BC)=:AC | and J (AC+BO) 
—h (_AC—BV) = BG. 

Nijle. 3. The area of the grenter circle AB, __ 

is lo Ihe area of the less eirela ab, as the 
square of AB is to the square of ab, that is 
as the squafcs of their diameters. Also, the . 
ratios of the circumference of a circle to ila ■'^ 
diameter, from siiceesaive di-icoverlea, are ss 
follows, viz.: 3 to 1, ^ to 7,333 to 10H,355 
to 113, and 314159 to lOOOW; these are alter- 
nately above and below the true ratio. 

The ratio of 3 to 1 is above the true ratio ; but the cl_, 

ha applies his pole 3 times across Ihe head of his vessel, notches it 
and forms a hoop; he finds this hoop may be driven to its station, 
and cannot l3e per.'^Haded of the want of accuracy in the measure. 

The ratio of 3.1416 to 1, ia the ratio generally used in science, the 
last two figures 59 being changed to 60, and dropped. 

iVufe 3. In any regular polygon, J the perimeter multiplied by the 
straight line drawn from the centre perpendicular upon one of the 
sidi2s equals the area: in like manner, ) the circumference multi- 
plied by the radius equals the area of a circle. And when the di- 



A«ain, since the base of a cylinder is a circle, the area of the base 
.7854X1= the solid contents of a cylinder whose height and diame- 
ter are Ij also, since a sphete or globe is J of its cfrcurasoribing cyl- 
inder, .7854X1 =-5236, whicliis the solid conlenis of a globe whose 
diameter is 1. Therefore, also, a globe is to the cube of its diameter 
as .5336 is to !», which is very nearly as il is to 31. 

Examples for the Slate, 

1. In the triangle ABC, let AC=5 yards, and AB=4 
yards ; then what is the length of BC t 

V(S* — 4')=V(25— 16)=V9=3. Ans. 
3. Let AC=10 feet, and AB=8 feet, to find BC. 
V{10^— 8'')=V(100— 64)=V36=6. Ans. 

3. Let AB=9, BC=12, to find AC. 

V(9*+12*)=V(81+144)=v325-15. Ans. 

4. Let BC-H, AB=2, to find AC. Ans. ^. 
6. Let AC=20, BC=16, to find AB. Ans. 13. 
fi. Let BC=23 feet 10 inches, and AB=11 feet, how- 
much is the length of AC ? Ans, 3&f feet. 
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7. Let AC+BC-80, and AB-40, what is the lengtli 
ofACalouel also, of BC alone ? (Rules 4 and B.) 

Ans. AC 50, BC 30. 

Nak. Carpenters use the 10 feet rod in squaring frainea; meas- 
uring 8 £1. and 6 ft. on the lines wliich tJiey intend to form tiie right 
angle ; because 10 feet is the length of the line which will join 
the estremilies of the G feet and 8 leet lines, when the angle is 90° 

S. The sum of 16a. 4(1. was given in pence to a certaia 
number of indigent persons, and to each as many pennies 
as there were persons; what was the number? 

Ans, 14 persons. 

9. How many square yards and how many square feet 
ai'e in one side of a square perch or rod t 

Ans. &i sq. yards, 16-^ sq. ft. 
Although a line, long measure, is said to have no breadth, yet the 
units which form the side of a square are square units, and similar 
10 the whole square. 

10. A square mile contains 103400 square poles, then 
how many square rods floes one side of it measure ? how 
many acres does the whole measure ? 

Ans. 320 rods, 640 acres. 

11. A shore set 11 feet from the base of a jamb reaches 
23 feet 10 inches of its perpendicular height ; what is the 
length of the shore 1 Ans. 36i feet. 

12. During a storm a pole set in the ground is broken 
39 feet from the top ; the broken part adheres, while the 
top meets the ground 15 feet from the stump, forming a 
triangle, as ABC ; what was the height of the pole be- 
fore its fall ? Aus. 75 feet. 

13. A circular pipe of l-J- inches diameter will fill a cis- 
tern in 6 hours ; required the diameter of a pipe that will 
fill the same in 65,1 minutes ? Ans. 3.5 inches, 

14. A ladder 40 feet long, planted in a street, reaches 
a window on one side, 33 feet from the ground, and being 
turned over, reaches the opposite wall at the heightof 21 
feet ; the width of the street is required ? 

Ans. 56.649 feet, 
16, The height of a steeple may be determined by 
means of a paper kite, for example, while the kite is at 
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the top, let the expended line be 350 feet, and the base of 
the steeple 200 feet, from tlie boy's station : the perpen- 
dicular height is required ? Ans. 150 feet. 

16. " A horse in the tiiidst of a meadow suppose 
Made fast to a stake by a line from his nose ; 
How long should the line be, that, reaching around. 
Permits him to graze on an acre of ground?" 

Ans. in ft. 8 in. 

17. The height of the wall that defended a town, 
To be 100 feet was by measurement found ; 
By the side of the wall was erected upright, 
A ladder that equaled the fortress in height ; 
A wag for amusement approaching the' place. 
Drew the foot of the ladder 10 feet from the base ; 
Then how far did the top of tlie ladder descend. 
Is the question proposed to my juvenile friend ? 

Ans. 6.015-Hnches. 



A cube has 3 equal dimensions, length, breadth and 
thickness : to extract the cube root is to lind one of these 
dimensions, having the continual product of the three 
given. See Evolution, 

Rule. Distinguish the given cube into periods of three 
places ; subtract from the leading period the greatest cube 
it contains ; set the root as a quotient, and join the next 
period to the remainder for a dividual. 

Take the root'iXS for a divisor ; seek how often it is 
contained in the dividual, rejecting units and tens ; annex 
the result to the root, and its square to the right of the 
divisor, with a in the tens' place when the square is 
less than 10. 

Add to the divisor the product of the last figure of the 
root X the rest X30 ; multiply the sum by the said last 
figure, and subtract the product from the dividual. 

Bring down the next period to the remainder ; or join 

as many Os as will complete the last period of decimals, 

or a whole period of ciphers, 000, to extend the root : 

9* 
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V divisor, and continue the same process to the 



Leading Qtiestions in the work of the Examples below. 
"What ia ihe greatest cube' contained in 276? in 68? 
in 941? in 7? in 15? in 41 ? in 63? in 134? in 206? 



n 591 1. in 564 1 



3] i 



317? 

in 100? in Wi 

And at the time of giving the oral answers to these 
questions, announce also the root of the greatest cube. 

Examples for the Slate. 
1. What is the cube root of 2758^.451 ? 

■^375894.4*51=65.1 
6'^316 The first period r.on- 
tains 216 = 6=. The. 



0=X3 (ind 5^ = 
5X«X30= 



=108; the figure 5 is 
the result of the trial 
howoft lOSiscontain- 
edinSQa; then5==25 
is annexed to 108 ; the 
divisor is increased by 
the product of 6X6X30 
. =900 ; the complete 
divisor is 11725, which 



isX5. 



3. What is 

3. What i. 

4. What ii 

5. Whati 

6. Whati 

7. What i 

8. Whati; 

9. What i: 
JO. What i 
11. Whati: 
13. Whati: 



lofet 



the cube 

the cube root of 941193 ? 
the cube root of 7880599 ? 
the cube root of 16353993? 
I the cube rootof 41431736? 
the cube root of 63044793 ? 
the cube root of 124251499 ? 
the cube root of 206435071 T 
the cube root of 317314568 
the cube root of ■ " " 
the cube root of 



.Ans. 41. 

Ans. 98. 

Ans. 199. 

_47(s.248. 

Ans. 346. 

Ans. 398. 

Ans. 499. 

Ans. 591. 

An.-;. 68.2. 

Ans. 8.802373. 

Ans. 8.391942. 
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13. What is the cube root of 564 T Ans. 8.263149. 

14. Whal 13 the cube root of 480? Ans. 7.839735. 
IB. What is the cube root of 252? Ans. 6.316359. 

16. What is the cube root of 150? Ans. 5.313393. 

17. What ia:the cube root of 100 ? Ang. 4.641589. 

18. What is the cube root .of 10 J Ans. 3.154435. 
To extract the cube root of a vulgar fraction, observe 

the rule, on page 197, which is general. 

Examples for the Slate, 

I. What is the cube root of i? of^? ofJJ? 

"Aws. -^^=1. ' Ans. 'i'-iPf-^. Ans.'iyfi^^. 
3, Whatia the.cube rootof-M? of-J-^f? of-fH-T 
3. What is -the cube root of -a+f ? of f^^ 1 of t»5% ? 
■4. What is the cube root of -^^ 1 Ans. -Jf. 

5. What is the cube root of Va'M^ii V- ? -4«s. 1^^. 

6. What 13 the cube root of 14Kif ! Ans. 2^. 

7. "What is the cube root of 93i»^^? Ans. iji^. 

8. What is the cube root of 7i ? Ans. 1 .93+. 

9. What is the cube root of 8-f ? -in*-. 3.057+. 

10. What is the cube root of 4 1 Ans. .82207. 

II. What is the cube root of 56633-^-? Ans. 38.4. 
13. What is the cube root of 53331 ^"s. 17.471. 

13. How many cubes of 6 inches are in 1 cubic foot I 
How many of 4 inches ? How many of 3 inches ? 

Ans. 8 cubes of 6 in., 37 of-4 in., 64 of 3 in. 

14. How much length of iron wire of -J inch square 
will one cubic foot of iron make ? Ans. 2304 feet. 

15. A cube contains 970399 cubic inches; how many 
square inches are in one side of this cube I 

Ans. 9801 sq. in. 

16. A log of mahogany contains 110593 cubic inches ; 
what are its dimensions ? Ans. 4 feet each way. 

17. The solidity of a globe is to.the cube of its diam- 
eter as II is to 21 ; then what is the solid content of a 
globe whose diameter is 18 inches ? 

Ans. 3054? cubic inches, 

18. A cannon shot contains 268^, cubic inches ; wlc 
is its diameter ? Ans. 8 incheg. 
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19. The diam.' of a globe is to its solidity as 1^ is to 
.5336 ; then what is the content of the . earth in cubic 
miles, whose diameter is 7970 miles long? 

A.ns. 2650785B9633.8 miles. 

20, When the diameter of a cylinder is 30 inches, — anil 
height 4 inches, what is the solid content? 

Ans. Si en. ft. 

A General Rule for extracting the Roots of all 
Powers. 
1. Having pointed the power into periods, as the index 
directs ; subtract from the first, the greatest power it con- 
tains of the kind, and join the first figure of the next 
period to the remainder for a dividend. 

3. Take the root involved to the given power less one, 
and thisXindex for a divisor; find a quotient fig'urc, anil 
anuex it to the root. 

3, Involve the present root into the given power for a 
subtrahend, which subtract from the periods of the given 
power now engaged in the operation, 

4, Join the first figure of the next period to the remain- 
der; find a divisor as before, and repeat the same process 
to the end. 

This rule is clearly illustrated by the followhig 

Examples for the Slate. 
1. What is the 4th root of 34838517376? 



or = 256) 922 dividend, 
43^ = 3418S01 subtrahend. 



34828517376 subtrahend. 
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2. What is the 6lh root of 380204033? Ans. 62. 

a What is the 6th root of 31035.8! Ans. 5.254037. 

4. What "is the 7lh root of 31035.8? Aras. 4.146392. 

5. What is the 8th root of 21035.8? Ans. 3.4703^. 

6. What ia the 9th root of 140608 ? Ans. 3.7335+. 
Note. When the index of a power is an even number, 

to extract the square root tiiereof will cjepreaa it to p 
power half as high : and when the index of a power is 
divisible by 3, lo extract its cube root will depreaa it to a 
power -^ as high. 



ARITHMETICAL PROGRESSION. 

The dass of series called Arithmetical consist of num- 
bers which increase or decrease by a common difference. 
Their opei-aiions depend upon the extreme and mean 
terms, number of terms, cominoii difference, and sum of 
llie series. 

Let a be the least term, g- the greatest term, 
n number of terms, d common difference, 
and s (he sum of all the terras. 
The terms a and g are the extremes, the intervening' 
terms are called the means. 

The sum of the extremes is equal to that of any two 
means equidistant from them ; or, in an odd number of 
terms, to twice the middle one. 

Let 3, 3,, 4, 5, 6, be a series of 5, terms, odd ; 
and 6, 6, 4, 3, 3, the same inverted. 
Then, 6+2, the extremes, =5+3, equidistant means, 
=4+4, twice the middle term. 

The prime series is arithmetical, and so are any terms 
of that series which are equidistant from one anodier. 
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Case 1. When tlie extremes and number of terms are 
given to find the sum of the series. 

Rule. Multiply the sum of the extremes by the num- 
ber of terms, and divide by 3 ; because the product is the 
sum of two series. 

Formula. {a+g)X^n^s, or ^(a+g-)Xn=5. 

Examples for the Slate. 

1. The extreme terms of a series are 3 and 19, the 

number of terms 9 ; what is the sum of the series ? 

i(19+3)X9=llX9=99. Ans. 

3. The extremes are 3 and 36, and the Dumber of terms 

13 ; what is the sum of the series i Ans. 234. 

3. The extremes are 4 and 56, the number of terms 14 ; 
what is the sum of the series ? Ans. 420. 

4. The extremes are 3 and 63 ; the number of terms 
13 ; what is the sum of the series 1 Ans. 416. 

B. The extremes are ^ and 3, the. number of terms 16 ; 
what ia the sum of the series t Ans. 28. 

6. The extremes are 3 and 6f , the number of terms 20 ; 
what is the sum of the series 1 Ans. 87-^-. 

7. The extremes are 3 and 10, the number of terms 
S3; what is the sum of the series? Ans. 143. 

8. How many strokes does a regular clock strike in 12 
hours? in 24 hours? in T days? 

9. The docks of Venice make but one series of strokes 
in 34 hours ; how many strokes do they strike in 30 days 
more than they would if they renewed the series every 13 
hours 1 Ans. 4320. 

10. What is the sum of 62 weekly payments, the first 
being Is., the last 5£ 3s, ? Ans. 135.2£. 

Case % When the extremes and number of terms are 
given, to find the common difference, 

Rule. Find the difference of the extremes, and divide 
it liy the number of terms less 1 ; because the number of 
differences is 1 less than the number of terms. 
Formula, {g — a)-i-{n — l}^d. 
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Examples for the Slate. 

ling 3 and 19, and the number of 
tei'ma 9 ; what is the comraon difference t 
19—3 16 „ , 
^--=g-=3. Ans. 

3, The extremes are 3 and 36, and the number of terms 
12 ; what is the common difference 1 Ans. 3i 

3. The extremes are 4 and 56i and the number of terms 
14 ; what is the common difference 1 Ans. 4. 

What is the common difference in the annexed cases ? 

4. When ais2,g 63, and n 13 ? Ans. 6. 

5. Wden a is -J, ^ 3, and n 16 1 Ans. i. 

6. When a is 3, g- 6f , and vi 20? Ans. -J. 

7. When a is 3, g- 10, and m 22 i Ans. i- 

8. When aiahg 12, and n 13? Ans. 1. 

9. When tt is 1, g- 34, and n 34 ? Atis. 1. 
10. When a is 1, g- 103, and n 63? Ans. 2. 

Case 3. When one of the extremes, number of terms, 
and comraon difference are given, to find the other ex- 

RrLE. Multiply the common difference by (ho number 
of terms less 1, the product will be the difference of tlie 
extremes, which add to the less, or subtract from the great- 
or ; the result will be the greater or less respectively. 

Formula. a+dX{n—l)=g ; or, g—dX{n—l)^a. 
Exa-mples for the- Slale. 

1. Let a series have 9 terms, of which the least is 3, 
and the common difference 2 ; what is the greatest, and 
the sum of the series ? 
2 com. dif. 

9—1= 8 

16 dif. extremes. Then — ^— X9=99 sum. 

+ 3 least term, 

Ans. 19 greatest term. 
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2. IftLe greatest term be 
number of terms 31, what is the least term, and siim of 
the series 1 Ans. a, 10, a 840. 

3. If the least term be 6, common difference 4, and 
number of terms 14; what is the greatest term, and sum 
of all the terms * Ans. g BB, s 420. 

4. Let a be 2, d 5, and n 13, to find g- and s ? 

Ans. g 62, s 416. 

5. Let £• be 3, d i, and n 16, to find a and s ? 

Ans. <i i, 5 28. 

6. Let a be 3, d \, and n 30, to find g- and sf 

Ans. ^ 6f, s 87i. 

7. Let g be 10, d f, and n 22, to find ct and s ? 

Ans. aZ,s 143. 

8. Let <t be 1, (! 1, and n 13, to find g- and s ? 

Ans. g 13, s 78. 

9. Let g- be 34, (Z 1, and n 24, to find a and s ? 

Ans. al,s 3(KI. 

10. Let a be !, (I 3, and a 52, to find ^ and s ? 

Ans. g 103, s 2704. 

rithmelical be- 

RuLE. Since the dilTerence of the extremes is the sum 
of all the difierencea, divide it by 2 for one mean, by 
3 for two means, by 4 for three means, &c. ; the quo- 
tient will be the common difference of the terms ; which 
add to the least, or take from the greatest continually ; 
every step in this addition or subtraction reaches one of 
the required means, 

1. Between 3 and 63 what is the single mean ? 
63—3= dif. extr.=60 ; which, divided by 2, =30. . 

Then 2+30, or 62— 30, =33 the single mean. 

2. Between 3 and i find two means. Ans. l-J, 3|. 

3. Between 3 and 6J find three means. 

Ans. ^, 4f, SiV. 

4. Between 10 and 3 find four means. 

Am. 4f, 5f, 1\ Sf. 
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B. Between I aiid.lS find &ve means, 

Ans. 2S-, 4f. 61, 8i, lOf. 

6. Between 24 and 1 iind six means. 

Jms. 4-f, 74-, 10^, I4f, nf, SOf. 

7. Between 1 and 53 find seven means. 

Ans. 7f, 13f, 2(H, 36f, 32i, 39^, 45f. 
Harmotiieai Proportion exists between 3 or 4 quanti- 
ties, when the first is to the last as the difference be- 
tween the first two is to the difference between the last 

Exa-mples. 

1. Ill the rank 12, 8, 6 ; 12 : 6 : : 13—8 : 8— R. 

2. Ill the rank 20,10, 13, 10; 20: 10 ;: 20— 16:13— 10. 



GEOMETRICAL PROGRESSION. 

The series called Geometrical differs from Involution 
only in regard to the first term. Here the first term and 
ratio may be different; there the root is both first term 
and ratio, or multiplier. 

Any number of terms selected from the prime series, or 
from a aeries of fractions, which increase or decrease by 
a constant multiplier, or ratio, form a series in geometri- 
cal progression. 

The ratio of the scries i, i, i, 1, 2, 4, 8, is 2 : 
The ratio of the series 8, 4, 3, I, i, -J-, i, is i. 
The operations belonging to this series depend upon 
reme and mean terms, number of terms, ratio, and 
n of all the terms, or sum of the aeries. 
1 be the least term, g the greatest term, v. num- 
iprma. t the ratio, and s the sum of the series. The 
I and g, the intervening terms are called 
the means; and it is plain, from the two series above, 
that the product of the extremes is equal to the product 
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of any two means equidistant from them, or to tho 
square of the middle term, when the number is odd : 
For8Xi=4X-J.=2Xi=lXl, orl". 

Case I. When one of the extremes, the ratio, and 
number of terms are given, to find the other extreme. 

Rule. Involve the ratio to that power whose index 
is the number of terms less 1, and multiply the result 
by the given extreme ; the product will be the required 

Formula. r"~'Xa—g, T"~'Xg=a. 
Examples for the Slate. 
1. The least term of a scries is ^, ratio 3, number of 
terms 7 ; what is the greatest term ? 

3'- = Xi=3'Xi=64Xi=«^=8. Ans. 
3. The greatest term of a series is 8, the number of 
terms 7, ratio i ; what is the least term t 

(i)'-'X8={i)'X8=-r4-X8=-^=i Ans. 

3. The least term of a series is 1 mill, number of terms 
5, ratio 10 ; what is the greatest term reduced to eagles ? 

Arts, 1 eagle. 

4. The greatest term of a aeries is 1 eagle reduced to 
mills, number of terms 5, ratio tV ; what is the least term 
in mills ? Ans. 1 mill. 

5. The least term of a series is ^, ratio 3, and number 
of terms 12; what is the greatest term ? Ans. 6561. 

6. The greatest term of a series is 6561, ratio i, num- 
ber of terms 12 ; what is the least term ? Ans. •^. 

7. The greatest term of a series is 4ftV-. ^e ratio f, 
the number of terms 9 ; what is the least term? Ans, 1. 

8. The least term of a series is I, number of terms 9, 
ratio li ; what is the greatest term ? Ans. SS^fJ-. 

9. A countryman brought to market I dozen of fowls ; 
for which he was willing to take what the hist would 
come to ; reckoning for the first, 1 cent ; for the second, 3 
cents ; for the third, 4 cents, &c, ; what sum should he 
receive at this rate 1 Ans. ©20.48. 
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10. Eight persons divide a sum of money among them ; 
the first takes $10, the second $30, the third $40, &c. ; 
how much had the last ? Ans. $1280. 

Case 2. To find the sii 
Progression, having the 1 

Rule 1, To the greatest term add the difference of 
the extrewiea divided by the ratio leas 1. Or, 

2. To the least term add the difference of the extremes 
multiplied by the inverted complement* of the ratio. 



Fi/rmula 1. g-+(g — a)-^(r — !)=«; from Rule 1. 
2. a.+(g—a)x(j^)^s ; from Rule 3. 

Examples for the Slate. 
I. The least term of a series is 1, the greatest C4, the 
ratio 2 ; what is the sum of the series ? 
64-1 
' 2-1 

Here the series is ascending, because the ratio exceeds 1. 
H-(64— 1)X-¥=H-(63X3)=137; by Rule 3. 
Here the series is descending, because the ratio is J. 
3. The extremes are ^ and 8, the ratio 3 ; what is the 
sum of the series 1 

8-K^=8+^=8+7i= 15f ; hyllulel. 

i-i-(8— i)X-f=i+7iX3=i+15f=I5-J; by Rule 2. 
3. The extremes of a series are 1 mill and ! eagle, the 
ratio is 10 ; what is the sum of the series 1 

* The complement 10 a unit is understood, and the aeries in tiie 
line of decrease, since the ratio is less than one; then, if Ihe ratio be 
i, lhecomplemeiil=ii if i, the comp.=i; if i. the comp.=}, &^. 
And these complements inverted mate -f , ^, ^, i&c., but to miUtiply 
by a fraction inverted is division. 
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10000 -i-^7^ -^--=10000+* v^=ioo()o+un=inu ; by 

'""1 [Rule 1. 

l-i-(10000— l)X^=I-t-99a9X^=l+^^Lpfl.^l-|-I1110 
= 11111; by Rule 2. 

The answer, in this ease, embraces the money series, viz., 1 eagle, 
1$, I ditue, 1 cent, 1 mill. In the second operation Ihe ratio is 
tL, and its comp. -(S^ which inverted raalres -i^. 

4. The extremes are 1 and 33, the ratio 3 ; what is the 
sum of the aerfea 1 Ans. 63. 

Here, if the ratio were J it would not alter the resalt, since the ex- 
tremes are Riven : the eifect of it would be to change the direction 
of the series from ihe line of increase to that of decrease. 

6. What is the sum of a series whose extremes are 1 
and 81. or 81 and 1, and ratio 3? Jtns. 121. 

C The extremes of a series are 1 and ^6, and the ratio 
4 ; what is the sum of all the terms ? Ans. 341. 

The class may draw oul the preceding operations in the usual 
forms of addition, subtraction, raultiplication, and division, without 
using the signs, g is not giren in the annexed examples. 

7. A scries has 13 terms, the least is I, the ratio 2 ; 
what are the greatest and sum of the series ? 

Ans. g-2048, s 4095. 

8. What would be the. cost of a horse, if the price were 
estimated at I mill for the first shoe nail, 3 for the second, 
9 for the third, 37 for the fourth, &.c., in a series of 33 
terms, and 3 the ratio t Ans. $936510094435.93. 

In this example theratio 3 is raised to thelOtbpower,andthelOth 
power cubed gives The 30lh power; (he 30lhpowerX3 gives Ihe Slst, 
which is the number of terms lessl; then 33ixi=3si. This is 
the greatest term, and I is the least; add their diff^retice, divided by 

9. A merchant sold 16 yards of satin, at 1 shilling for 
the first, 3 shillings for the second, 4 for the third, &.C. ; 
what did the satin amount to 1 Ans. 1638£ 7s. 

!0. A draper sold 30 yards of cloth, the first for 3d., 
the second for 9d., the third for 27d., <fcc., in a triple 
ratio ; what is the whole amount 1 Jns. 31793403£ 10s. Jd. 

11. The portion of a lady was $1.6 for the first month. 
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813 for the second month, ^6 for the third month, &.C., 
in a double ratio, through the year ; what was the sura ? 
Jns. $6142.5. 
13. The least term is ,004, the ratio 10, number of 
terms 8 ; what is tlie sum of the series 1 

Ans. 44444.444. 

Note 1. When the least term is a unit, the sum of (he series ia 

found without the other extreme ; thus, from the ratio involved to 

that power whose index is the number of terms, subtract the least 

term ; then divide the remainder by the ratio less I. 

Formula, (r" — a)-i-{r — I)=s. 

Examples for the Slate. 

1. Let ffl be 1, r 2, and n 5, to iiod s ? 

Ans. (3=— 1)+{2— 1)=31. 

2. Let a be 1, r 3, and n 5, to find s .' 

Ans. (3'— 1)+(3— 1)=121, 

3. Let a be 1, /■ 4, and n 5, to find s ? 

Ans. (4=— 1)-4-(4— 1)=341. 

4. The least term of a series is .0001, the ratio 10, and 
the number of terms 9 ; what is the sum of the series ? 

Ans. Ulll.llll. 

JVo(e 2. To find the sum of a series decreasing ad in- 
finitum. 

Rule, Multiply the greatest term, viz. the given ex- 
treme, by the inverted complement of the ratio, and it is 

Examples for the Slate. 

1. Let g- be 1, r i, (comp. i,} to find s ? 

2. Let ^ be 2, r -J-, (comp, -f,) to find s ? 

3. Let g- he 3, r f, (comp. f ,) to find s ? 

4. Let g- be 4, )- -|-. (comp, f,) to find s ? 
Repeating and circulating decimals are series of this 

kind ; in which -h is the ratio for a single repetend, xU^ 
the ratio for two repeating- figures, -roVr the ratio for a 
circulate of three figures, &,c. ; the complements of these 
are -ft, tVui tWu. &c., and these inverted make -i^, -ijft/'-. 
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B, What is the sum of a aeries whose greatest term is 
.3, or tVi ratio iV, and number of terms infinite ? 

0. What is the sura of a series whose greatest term is 
.4 or -^, ratio -jVi snJ number of terms infinite ? 

7. What is the sum of a series whose greatest term is 
.6, or ^, ratio -iV» and number of terms infinite ? 

Ans. f . 

8. The greatest term of a series is .24, or t«„V ratio 
tJit. and number of terms infinite ; what is tlie sum ? 

Ans. -^. 

9. The greatest term of a scries is .428571, the ratio 



COMPOUND INTEREST. 



Take p to represent principal, a amount, u rate per 
unum, and I time, as at page 131 ; or for t time talte n 
number of payments. Also let r represent ratio; which 
for years will be l-l-u ; for ^ years, 1-|-J- -« ; for ^ years, 
l+i M ; &c, 

And it is proper to remark that the terms of payment 
for which compound interest is to be computed, must be 
complete, without parts, or fractions of a term. 

The columns of Table 1, following, are series in geomeirical pro- 
gressioa. llie first lerm and ratio being the amount oI$l for 1 year, 
lit ihe above tatos. Higher powers may also be obtained by mul- 
tiplying any two of these, or by squaring a power. 

The years are the indices ; and If a nnit be divided by ratio, by 
t^, byr^, by r*, &c., Ihe quotienls will bean eilension of the same 
series below unity, showiag the present worlhs of SI hereafter due. 
This aefies is allnded to in division of decimals, and aiso in Iiivo- 
littioii : the method here proposed for formins a table of present 
woi'lhs, is however preferable to eiihei of the oihers. 
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. Table 


showing 


20 Powers of Various Ratios. 


Yrs, 


^'^S' 


Al 3i per 


As 4 per 


At 4i per 


AtSpsr 


^\ir 


1 


1.03000 


1.03500 


1.04000 


1.O4500 


1.05000 


100000 


y 


1.0609( 


1.0712^ 


1.0816( 


1.09302 


1.1035C 


I 12360 


;-i 


1.0937E 


1,10872 


1.12486 


1.1412 


1.15763 


1,19103 


A 


1.12551 


1.1476S 


1.1699C 


1.19352 


1.21561 




Fi 


1.I593S 


1.1870* 


1.3167C 


1.24620 


1.27630 


1.3382^ 


fi 


i.ioioe 


1.22925 


1.2653S 


1.0333C 


1.3401C 


1.41852 


7 


1.2298e 


1.3733S 


1.3159E 


1.36086 


1.40710 


1.5036^ 


^ 


1.3667fe 


1.31681 


1.30851 


1.42210 


1.47750 


1.59385 


S- 


1.3047? 


1.362SE 


1.4233C 


1.48610 


1.5513a 


l,6894ii 




1.34393 


1.4105£ 


1,48034 


1.5530(1 


1.6389C 


1.79085 




I.3842'5 


1.4600( 


1.53945 


1.6239C 


1.71034 


1,8983( 


1? 


1.43577 


1.5110-; 


1.6010E 


1.69590 


1.79585 


2.0 1220 


1? 


1.46854 


1.5636( 


1.66507 


1.772O0 


1.88566 


2.1339S 


H 


1.51356 


l.6187( 


1.7316T 


I.859O0 


1.97993 


3.3690( 


15 


1.55791 


1.67535 


1.80094 


1.93530 


2.07893 


2.39656 


If 


1.60471 


1.7340( 


1.8730C 


2.O2240 


2.18390 


2.54035 




1.652*S 


1.7947( 


1.9479( 


3.11340 


2,29303 


3.69271 


1^ 


1.70344 


l.8575{ 


2.02583 


2.2O850 


2.40662 


2.85434 




1.75351 


1.9335( 


3.10685 


2.30786 


2.5370C 


3,0256( 


30 


1.^611 


X. 98980 


2.19112 


3,41171 


3.65330 


3,30714 



Case 1. When the principal, rate and time are given 
to find tlie amount and compound interest. 

Rule. Mnltiply that power of the ratio whose index is 
the number of years, i years, ^ years, or other terms of 
payment, by the principal ; the product will be tlie 
amount ; from which, to find the compound interest, sub- 
tract the principal. 

Formula, r"Xp=a; and a— p=comp. interest. 

Dsm. Since r is the amounl of $1 for 1 year, i year, or other 



: p : pr> 



if y for 1 K 
p!^=aml. of p for 3 
pr'=anit. of j for 3 



erefore 
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)tp for 4 lerms ; &c,, l 

_.^ , Xthat power ofr who! 

number of lerms equals the amount of p for ihe time, a 



■* 



required. Tlierefore pxthat power of r whose index is 



Examples for the Slate. 
1, ^Vliat is the amount of $300, for 3 yea 
:etit, per annum, compound interest ? 

r^- 1.05'= 1.1 5763, see table 1. 
200 p 



$31,524 comp. interest, 

3. What is the amount of 200 dollars for 6 years, at 5 
per cent, per annum, compound interest? 

Ans. ©355.20. 
What do the following principals amount to, respect- 
ively, at the rates, and for the times set opposite, viz. : 
". $250 p, at 6 per c, for 4 years ? Ans. f 315.63iL. 
f, at 5 per c, for 6 years ? Ans. $403.03. 
', at 4 per c, for 8 years ? Ans. $547,428. 
■, at 4^ per c, for 10 years! Ans. $698.85. 
I, at 5 per c, for 12 years ? Ans. $897,925. 
', at 6 per c, for 14 years ? Ans. $1270.64. 
■, at 6 per c, for 16 years? Ans. $1635.824, 
lU. )|B9IH) p, at 5 per c, for 18 yra. 1 Ans. $3310,3553. 
1 1. What is the compound interest of £720, for 3 years, 
at 5 per cent, per annum ? Ans. £113 9s. 9d. 

13, What is the compound interest of $720, for 7 years, 
at 4^ per cent, per annum ? Ans. $359,82136. 

13. What is the compound interest of a hond for £720, 
for 10 years, at 3^ per cent, per annum ? 

Ans. £295 12s. 6d. 

14. What will $1000 amount to in 20 years, at 6 per 
cent, per annum, compound interest 1 Ans. $3307.14. 

15. What is the amount of $50 for 5 years, at 5 per 



4. $300 

5. $400 

6. $450 

7. $500/), 

8. $560 p, 

9. $640 p. 
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cent, per annum, compound interest, payable i yearly ? 
Ans. $B4,00415. 

Here are 10 terms of payment, and the ratio I+lM=l-)-Jt^= 1.025 ; 
whicli, involved to the 10th power, will be the amount ofgil for [he 
given time. Contract the operation to 6 decimal places. See ex. 
6, page 143. 

16. What is the compound interest of $500, payable 
■J- yearly, for 5 years, at 5 per cent, per annum ? 

Ans. $141,018. 

Here are 20 terms of payment, and the ratio l-l-iu=l-[--ii^= 
1.0l3oj"and LOiaa^nxSOO^a; then a— ;j=CDmp. interest. 

Case S. When the amount, rate, and time are given, to 
tied the principal or present worth. 

Rule. Divide the whole amount by the ratio involved 
to the time ; that is, involved to the power whose index 
is the number of years, i^ years, ^ years, or Other terms ; 
the quotient will be the present worth. 

Formula. a-^r"=p, or present worth. 

Note. For powers of the annual ratio see Table (. 

Examples for the Slate. 
1. What sum, in hand, is equivalent to $231,534 at 
the end of 3 years, discounting at 5 per cent, per annum ? 
Ans. S2(H). 
Ratio ==1.05^=1.15782, the amount of 81. 
1.15762)231.52400(200 p, or p. w. 
What are the present worths of the amounts mentioned 
below, discounting at the rates, and for the times set op- 
posite, respectively, at compound interest, viz, : 

3. $255.26, for 5 yrs., at 5 per cent. ? Ans. $200. 
■ 3.- $315.62^, for 4' yrs., at 6 per cent. 1 Ans. $360. 

4. $402.03, for 6 yrs,, at 5 per cent. ? Ans. $300. 

5. $547,428, for 8 yrs., at 4 per cent. ? Ans. $400. 

6. $698.85,. for lOyrs., at4iper cent.? ^»s, $450. 

7. $897,925, for 12 yrs,, at 5 per cent. ?, Ans. $500. 

8. $1370.64, for 14 yrs., at 6 per cent, r Ans. $560. 

9. $1635.824, for 16yrs,,at6per cent.! .dms. $040. 

10 
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10. $2310.3552, for 18 yrs., al 6 per cent. 1 Ans. $960. 

11. What is the discount on $833.4875, for 3 yeara, at 
5 per cent, per annum, compound interest 1 

Ans. $113.4876. 
12. How much fg the discount on $979.82136, for 7 
years, at A.^ per cent, per annum, compound interest t 
Ans. «359.^136. 



Rule. Divide the amount by the principal, and extract 
such root of the quotient as the number of years indicate. 

Note. In ibe table of powers of ratios, opposite the years, if not 
more ihanSO, will be Ibimd tlie quotient; and at the head of the 
column will be foand the root, whicli is the ratio sought. The 
laborious operation of eitracting; roots of high powers, is thus su- 
perseded by preparing a table of the powers of ratios. 

Formula, Va-t-p—r; because r" =«-:-;). 
Examples for the Slate, 

1. If 315£ 12s. 6d. be the amount of 250£ at compound 
interest for 4 years, what is the ratio 1 or, what is the 
amount of 1£ for 1 year? 

13) 6.0 
20) 12.6 
350)315,625(1.2626 

Then ^1.2625=1.00 Ans. 

When the amount a, principal p, and time n, are given 
as in the examples below, what are the amounts of $1 
for 1 year respectively 1 or what are the ratios ? 

2. $331,524 a, $200 p, 3 yrs. ? Ans. 1.05. 

3. $255.36 a, $200 p, 6 yrs. ? Ans. 1.05. 

4. $315.62^ a, $250 p, 4 yrs. ? Ans. 1.06. 
6. 8402.0:j a, $300 p, 6 yrs. ? Ans. 1.05. 

6. $547,428 a. $400 )P, 8 yrs. ? Ans. 1.0-1. 

7. $698.85 a, $450 p, 10 yrs. ? Ans. 1 .045. 

8. $897,925 a, $500 p, 13 yr:^. ? Ans. 1 .05. 
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9. $1370.64 a, $560 p, 14 yrs. ? ^ns. 1.06. 

10. $1635.824 a, $640 p, 16 yrs.? Ans. 1.06. 

11. $3310.3553 a, $960;), 18 yrs.T Atis. 1.06. 

12. $833.4875 a, $730 p, 3 yra.I J.ms. 1.05. 

13. A bond for £125 Is: 6d., being at interest for 7 
years, amouated to £176 8a» 3fd. ; how much is the ratio 
or, amount of £1, for 1 year? Ans. 1.05. 

14. If the compound interest of $100, for 10 years, bo 
$55.3, what will have been the ratio ? Atis. 1 .045. 

Case 4. When the amount, principal and rate are given 
to fiad the time. 

RirtE. Divide the amount by the jirincipa], and involve 
the ratio to that power which shall be equal to the quo- 
tient;, the index of the power will be the lime. 

Or, find the quotient under the rate, in Table 1 ; and 
the years stand opposite on the left. 

Formula, a-i-p-r". 
Examples for the Slate. 
1. In what time will 260£ amount to 315£ 12s. 6d. 
computing compound interest at 6 per cent, per annum 1 
6.0 d. Ans. 4 years, 

12.5 s. 
£315.625-1-350=1.2626. See Table 1. 
Then r"= 1.06 '=1.3635. ~ Therefore n=4 years. 
When the amount a, principal p, and rate (and there- 
fore ratio), are given, as in the annexed examples, what 
are the times, respectively ? 

3. $231,634 a, miO p, 1.05 r? Ans. n 3 yrs. 

3. $355.36 a, $200 p, 1.05 r ? Ans. n 5 yrs. 

4. $315,636 a, $250 p, 1.06 r ? Ans. n 4 yrs. 

5. $402.03 a,. $300 p, 1.06 r ? Ans. n 6 yrs. 

6. $647,428 a, $400 p, 1.04 r ? Ans. n 8 yrs. 
i. $698.85 a, $450 p. 1 .045 r .' Ans. n 10 yrs. 

8. $897,926 a, $500 ^,-1.05 t-.' Ans. n 12 yrs, 

9. $1270.64 a, $560 p, 1.06 c? Ans. n 14 yrs. 

10. $1625.824 a, $640 p, 1.06 r ? Ans. n 16 yrs. 
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11. $3310.3552 a, S960 p, 1.06 t ? Ans. n 18 yrs. 

12. ^833.4875 a, $720 p, 1.05 r? Ans. n 3 yrs. 

13. Ill what time will £135 7s. 6d. amount to £176 8s. 
3^(1. ; at B pur cent, per annum ? Ans. 7 yrs. 

14. In wiiat time will the compound interest of $100 
arise to $B5.3i at 4^ per cent, per annum ? 

Ans. 10 years. 



ANNUITIES AT" COMPOUND INTEREST. 

Annuities are periodical jncomeg, arising from money- 
lent, or from houses, lands, salaries, pensions, &c., pay- 
able for the most part, half or quarter yearly. 

Annuities in possession are such as have commenced. 

Annuities in reversion are such as will not begin until 
some event shall have happened, or until some time shall 
have elapsed. 

Perpetuities are perpetual annuities. 

Annuities are said to be in arrear when the payments 
are not made for several terms. 

The amount of an annuity is the sum arising from the 
addition of several payments, including the compound 
interest of each, for tne time which it may be in arrear. 

The present worth of an annuity is the sum which 
ought to be given for it, supposing it to be bought off at 
once. 






J giver 



Role, Find the sum of a series in geometrical pro- 
gression, whose least term is 1, number of terais 1 less 
than the number of payments due, and whose ratio is the 
amount of $1. or £1 for 1 term of payment; multiply 
this sum by tlie given annuity for the answer. 
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Nate. The sum of the series menlioned in Ihiarole is the amount 
ol annuity of $1, or £1 for the time; which may also be found thus: 
$1 being the sum due at the end of the first term, to I add the ratio ; 
this will be the amount of the annuity ai the end of the Sd term : to 
this sum add ratio^; this will be the amount of the annuity at the 
eni of the 3d term : to this sum add ratio^ ; this will be the amount 
ui tho annuity at the end of the lih term, &c. Thus, tram Table 1, 
compound inlerest, is the Jbllowing labJe constraoicd. 

2. Table showing the Amounts of an Annuity of 1£ 





At Spec 


At 3i per 


At 4 per 


At4iper 


At 5 per 


At 6 per 


1 
2 


I. 
2.03 


I. 
3,035 


1. 
2.04 


1. 
3.045 


1. 
2.05 


1. 

2,00 


:i 


3.9009 


3.1063S 


3.1216 


4.13703 


3.1525 


3.1836 


A 


4.18363 


4.31495 


4.316« 


4.87833 


4.3101S 


4.37462 


r. 


S.309I4 


5.3G241 


5.4163G 


6.47074 


5.62563 


5.63713 


(1 


6.46843 


6.55015 


6.6330f 


6.71694 


6.80193 


6.97635 


7 


7.66245 


7-7794 


7.8983f 


8.01924 


8.14303 


8.39387 


8 


8.89236 


9.05166 


9.21431 


9.3801 


9.64913 


9.8975 






10.3G&4t 


I0.5838f 


10.80233 


11.03063 


11.49135 


If 


11.46392 


11.73136 


i2.006U 


13.2SS22 


12.67796 


13.18083 


II 


13.80784 


13. 1419': 


13.4864S 


13.84133 


14.20686 


14.97168 


12 


14.19206 


14.6019'; 


15.0258- 


16.46413 


15.9173 


16.86996 


i:- 




16.1130^ 


16.6269 


17.16 


17.71305 


18.88216 


1^ 


i7.0S83E 


17.6766^ 


18.39191 


18.9323 


19,5987 


21.01511 


15 


i8.69S9S 


19.2953< 


30.0336^ 


30.7842 


21.6786E 


33.27601 






3O.07O6S 


21.8345^ 


33.7195 


a3.6575S 


25.67367 




21.7616f 


22.70401 


33.69756 


24.7419 


25.84046 


88.21302 


1^ 


23.41451 


34.4993( 


25.64546 


36.8553 


38.13246 


30.90679 


10 


25.11695 


36.35635 


27.0713 


39.0638 


30.6391 


33.70013 


9/ 


36.87046 


28.2793! 


39.77315 


31.37166 


33.0601 


36.78573 


21 


28.67657 


30.33919 


31.96937 


33.78366 


35.7194 


39.99287 



Examples for the Slate. 
1. An annuity of $100 per annum being 7 ye: 
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i the amount due, at 6 per cent., compound 
'Xa=fi-=rO6'"'xi=r06'xi.41852. 



r— 1 = 1,08— 1=.06) .41853 dif. exti-emes. 
divided by r— 1= 6,97533+ 

1,41853 greatest term. 

sura of $1 annuity^ 8,39385 see Table 3. 



$839,38500 Ans. 



3. If an annual rent of $84 remaia unpaid for H years, 
bearing compound interest at 4f per cent, per annum, 
what will be the amount? Ans. $1163.662+. 

3. If an annuity of £30 per annum remain unpaid 15 
years, what then is the amount, at 6 per cent, per annum, 
compound interest? Ans. £647 7s. 3d, 

4. What' will an annual rent of $300 per annum amount 
to in 10 yeai-s, allowing compound interest at 6 per cent, 
per annum? Ans. $3636.166. 

5. "What is the amount of an annuity of $38, for 31 
years, with compound interest at 6 per cent. ? 

Ans. $1000.143. 

Case 2. To find the present worths of annuities in 
possession, when the yearly, i yearly, or -J yearly sum, 
rate of interest, and time are given. 

Rule, Find the present worths of the first and last 
terms by Case 3, compound interest, for the greatest and 
least terms of a series in geometrical progression ; the 
sum of this series will be the present worth ol the annu- 
ity : the ratio will be the amount of $1 at the given rate 
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lienl by.r, and this quotient by r, and so oil conlinually ; the qno- 
tieutewiilbe the present ■worilis for ibe respeetive tercns; which 
are evidently a decreasing geometrical series, and from which ia 
formed the annexed table : thus, the tenps being round by diTision 
SB above, and as prescribed in divisioa Of dedmals, the 1st num- 
ber in-each column is the quotient of 1 by r; the Sd number is the 
Ist-f-lhe 3d quotient : the 3d number is Ibe 2d-|-the 3d quotient ; the 
4ih number is the 3d+the 4tli quotient. &c. 

Having thus the present worth of a ^i annuity, it may be multi- 
plied by me given annuity for the answer. 



3. Table showing t?ie Present Worth of £1 o 
Annuity. 



81 



■d 


At 3 per 


At 3i per 


At 4 per 


At 4S per 


At 5 per 


At 6 per 


1 


.97087 


.96618 


.96154 


.95694 


.95238 


.9434 




1.91347 


1.8996i 


1.8860t 


1.8737 


1.85941 


1.8334 




3.83862 


2.8016^ 


2.7760J 


3.74876 


3.72325 


3.67301 


4 


3.71712 


3.67301 


3.6299 


3.58763 


3.54595 


3.4651 


R 


4.5797^ 


4.51504 


4.45181 


4.39 


4.3294e 


4.21336 
4.91732 




6.41724 


5.3285^ 


6.24212 


6.1579 


5.0756t 


■i 


6.2303^ 


6.11451 


6.00205 


6.8927 


5.7863': 


6.58338 


f- 


7.01976 


6.87391 


6.73271 


6.6959 


6.46321 


6.2098 


f 


7.78fllf 


7.0076E 


7.43533 


7.2688 


7.107SS 


6.8017 


If 


8.53026 


9.31655 


8.U08E 


7.91272 


7.73173 


7.3601 




9.3537 


9.00H( 


8.7604E 


8.53892 


8.30641 


7.8869 


12 


9.9540S 


9.66322 


9.3851 


9.1185? 


8.86335 


8.38384 


la 


10.6360^ 


10.3026 


9.9857 


9.68285 


9.39361 


8.8526S 


14 


11.29616 


10.9304 


10.56313 


10.32382 


9.89864 


9.2949^ 


ifi 


11.9380; 


11.51727111.1184 


10.73955 


10.37966 


9.71325 


ifi 


I2.B612 


12.0939511.6523 


11.23401 


10.83771 


10.1069 


n 


13.1602 


13.651 13i 12.1657 


11:70718 


11.27407 


10.47736 


c- 


13.7536 


13.48941 


12.6593 


12.16 


U.6895C 


10.8276 


it 


I4.3233E 


13.7096 


13.1339^ 


12.6933 


13.08535 


11.16812 


9i] 


14.87756 


14.413H 


1359033 


13.00793 


13.46221 


11.46993 


31 


15.41514 


14.69768 


14.02916 


I3.4IH72 


13.82115 


11.76408 
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Examples for the Slate, 
1., How much ready money should be paid for an annu- 
ity of ^300, to continue 7 years, allowing compound in- 
terest lipoii the advance, at 6 per cent, per annum ? 
Here a-i-r'=p. w. for the first year, greatest, 
and a-^r''~p. w. for the seventh year, least. 
r=1.06 ; therefore 1.09)300.00(283.019 greatest, 
and 1.0(>'=l.B0363)300.00000(I99.5n least. 

,.—1=1.06—1= .06) 83.502 

Bifference of extremes^(r— 1)= 1391.7 

greatest -j- 383.019 



$1674.719 J 



The amount of $1=5.58338. See Table 3. 
Therefore, 6.5S238X300=$1674.714 ; nearly the same, 

2. What is the value in cash of a lease worth 50£ per 
annum, there being 10 years unexpired, allowing com- 
pound interest at 4 per cent. ? Ans, 405£ lOs. lOid. 

3. An annuity of 8200 per annum, to continue 15 years, 
is to be disposed of for ready money, on which a discount 
of 4t per cent, per annum will be allowed ; what sum 
would purchase this I Ans. $2147.91. 

4. What is the present worth of an annuity of $800 
for 21 years, at a discount of 5 per cent, per annum? 

Ans. $11056.93. 

Case 3. To find the present worth of annuities in re- 
version. 

Rule. Find the present worth of the annuity as if it 
were now commencing ; then find the present worth of 
(hat sura, payable at the time of reversion, by Case 3, 
Compound Interest. 

Examples for the Slate. 

1. WhatisUie value now, of an annuity of 20£, which 
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shall commence 2 years hence, and continue 4 years, dia- 
conntiiig at 5 per cent, per annum? 

The f, IP. of 1£=3.54595. See Table 3, opposite 4 
years, and under 5 per cent. 

Then 3.54595 prea. worth of 1£. 
X30 

05^=1.1035)70.91900(64.336 nearly. 
3. What should be paid in cash for an annuity of 24£, 
to begin 7 years hence, and to continue 31 years, allow- 
ing compound interest upon the advance, at 6 per cent, 
per annum ? Ans. £187.77+. 

1 annuity of »800, which 
e 7 years; discounting at 
5 per cent, per annum ? Ans. $4198.736. 



PERPETUITIES. 

When the terms of payment are infinite, the remote an- 
nuities are inaccessible upon the principles of involution. 
To remedy this inconvenience erroneous principles are 
admitted into these calculations ; among which is the sup- 
position that the annuity is annihilated upon being divi- 
ded by the ratio infinitely involved ; that is, that ffl-*-j-*'=0, 
when n represents infinitude. But all this is foreign to 
the subject, and our conceptions of the present worth of 
perpetuities must be derived from other data. 

It will be equitable, therefore, that the annuity yield 
to the purchaser an equivalent for the interest of hia 
money, regularly improved ; and we may conceive the 
annuity itself to be this equivalent ; whence we have in 

Case I, The rate per centum or per unum, and the 
periodical sum to find the present woith of perpetuities 
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Rule. Divide the annuity by the rate per unum, and 
the work is done. 

For, since the annuity is taken as the interest of the sum advan- 
ced ; if we assume the rate per nimrn as ,05, and the annuity as 
850, it will be .05 : 1 : : 50.00 : 1000 ; wherefore the quotient of 
the annuity divided by the rate per unum is ihe present worth. 

Examples for the Slate. 

1. What sum in ready money should be paid for an 
estate worth S1300 per annum, allowing the purchaser 
6 per cent, per annum upon his investment I 
Ans. 1300.00+ .06-30000 dollara. 

3. What is the present worth of a freehold estate of 
$500 per annum, allowing the purchaser 5 per cent, per 
annum ? Ans. $10000. 

3. What should be paid in cash for an annuity of £184, 
allowing 4^ per cent, per annum upon the purchase 
money ? Ans. £4088 17s. lO^d. 

Note. When the payments are -J-, or -J yearly, the 
value of each annuity will be enhanced, in the ratio of 
the simple yearly interest to the compounded i^ or -J year- 
Jy interest. 

Rule. As the yearly rate is to the annuity ao is the com- 
pounded -J- or -J yearly rate to the enhanced annuity. 
Divide this sum by the rate per unum, as before. 

Table 4. Compounded ^ and -J yearly rates per cent. 



I yearJy. 


i yearly. 


3.0326 


3.0339 


3.^307 


3.6461 


4.04 


4.0604 


4.6506 


4.6765 


6.0625 


5.0945 


6.5757 


6.6143 


6.09 


6.1364 



In constructing the j yearly rates, add to the yearly rate th 
terest of ita half for 6 months. For the i yearly rates add C 
yeailj rate the interest of its ( part for 9 months, and also th 
terest of its J part for 6 Tionlhs, mtd Ike same for 3 months, s 
given rate per cent. 
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Examples for the Slate. 
1, What is the present worth of SI200 per annum, for- 
ever, payable i yearly, allowing 4 per cent, to the pur- 

4 : 4.04 : : 200 : 202, enlianced annuity. 
Then, .04 : 1 : : 202 : 6050, present worth. 
3. Required the present value of §350 per annum, for- 
ever, payable half yearly, allowing the purchaser & per 
cent, per annum t Ana. $5062.5. 

3. What sum in cash should be paid for a perpetuity 
of SB300, payable -J- yearly, discount being allowed at 6 
per cent. ? Ans. $5ll3.Gfi|. 

Cane 3. To find the present worth of perpetuities in 

Rule. Find the present worth of the perpetuity ;is if 
it were now commencing', by Case 1 ; then find the pres- 
ent worth of that sum, payable at the time of reversion, 
by Case 3, compound interest. 

Examples for the Slate. 
1. What is the present worth of a perpetual annuity, 
to commeuce at the end of 3 years, the annual sum being 
£37, and the discount 6 per cent. ? 

37-<-.06=450£, commencing 3 yrs. hence- 
Then 450-!-1.06'=450^1.!9103=£377.8274 Ans. 
3. What is the present worth of an annuity of £60, 
commencing at the end of 3 years, and continuing for- 
ever, allowing discount at 6 per cent. ? 

Ans. £889 19s. llfd. 

3. What is the present worth of a perpetuity of $600, 
commencing 4 years hence, allowing the purchaser 4 per 
cent, per annum ? Ans. $8237. 

4. What is the present worth of a perpetuity of $1000, 
payable i yearly, commencing 4 years hence, allowing 
the purchaser 6 per cent, per annum l 

Ans. $13399.31+. 
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ALLIGATION, OR LINKING 

This rule takes its name from ils mode of operation : 
it combines simple quantities proportionally in a compo- 
sition, and resolves a mean rate into the rates of its sim- 
ple ingredients. 

Alligation, is usually divided into four cases; viz., m.e- 
dial, alternate, partial, and total, according to the char- 
acter of the parts given and required. 

Ingredients of comparativelj- snaall cost, as water with 
wine, or alloy with gold or silver, are considered free, and 
represented in the work by a 0. 

The fineness of silver and gold is estimated by carats 
and 33d parts of a carat. A carat is -^ part of the mass. 

The coins of the United States are alloyed tV ! viz., 
the silver with copper, and the gold with silver and cop- 
per in equal parts. Their fineness is therefore very 
nearly 31 carats and -^ of a carat. 
An ounce troy of pure gold is worth $30,673 

An ounce troy of pure silver is worth 1.292 

An ounce troy of U. S. coined gold is worth 18.60^(|- 
An ounce troy of U. S, coined silver is worth 1.16J-| 

Medial is the term used when the mean rate is sought 
and the quantities and rates of ihe simples given. 

RtTLB. As the sum of the simple quantities is to their 
entire value at the given rates, so is any part of the com- 
position to its value. 

Examples for the Slate. 
I. The silver coins mentioned below are set down at 
their price by the ounce, in Federal money ; and it is re- 
quired to find how much an ounce of the mass would be 
worth, if all were combined in equal quantities ? 

Ans. $1.0efa. 
Old U. S. coins, $1.15 Sardinian coina, 1.18 

New U. S. coins, 1.16 Crown of Brabant, 1.13 
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Pieces of 640 reis of 


30 Kreutzers, ■ 


.76 


Brazil, 


1.17 


10 Kreutzers, 


.645- 


Piece of 800 reia o 




Scudo and ^ Lira, 


1.10 


Brazil, 


1.18 


Thalers, Prussia, 


.97 


Columbian Dollar, 


.94 


Halves, 


.80 


Dollar of Grenada, 


.87 


Specie Thaler, Sax- 




i Dols, Bolivia, 


.85 


ony, 


1.08 


iandiDols. Peru, 


.84 


Thaler, Saxony, 


.97 


Pis tare ens, Spanish, 


1.05 


Specie Thaler, Baden 


1.07i 


Pieces of 200 reis 




Crown, do. 


1.1.3 


Portuguese, 


1.19 


10 Kreutzers, 


Mi 


British coins. 


1.20 


Gulden, 


1.16 


French do., 


1.18 


Netherlands Ris Dol- 




Florin, Brunswick, 


1.29 


lar, 


1.18 


Specie Thaler, 


1.07i 


Three Florins piece. 


1.10 


Thaler, 


.97 


Norway, Sweden an< 




Hesse specie Thaler 


1.07^ 


Denmark specie 




Belgic Crown, 


1.13 


Dol. 60 Schillings, 


1.13 


do. 6 francs. 


i.m 


Rigsbank Dollar, 


I.m 


do. Rix Dollar, 


1.13 


Rouble, Russia, 


1.13 


do. do. 


1.13J 


10 Pauls, Tuscany, 


l.lSi 


Austrian Ris Dollars 




10 and 5 Livre pieces, 




and halves, or Florins 


1.08 


Tuscany, 


1.2tt 


The columns above eo 


main th 


prices of41 ounces of eoi 


ed sil- 



ver ; and it the entire sum. be divided by Ihe number of ounces, 
the quotient will be ihe mean rate required, or the price of a, single 
ounce of the composition. If eqnimultipleaj or equal parts of iho 
quantities were taken the result would be the same; but it is very 
easily seen that other combinations might be made which wouM 
vary the result. The coins not mentioned above are for the most 
part of the value of 116 cents an ounce. 

3. If 16 bushels of wheat at 91.6, 24 bushels of rye at 
81.25, and 32 bushels of maize at $1 per bushel, be mixed 
together, what will a bushel of the mixture be worth t 

bu. K 

16 at 1.5 =24 

24 at 1.25=30 

32 at 1. =32 

-- ~ bu. 

73 : 80 : ; 1 : 1,194+ Ans. 
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3. A grocermixea 3 parcels of tea together) viz. ; 4 Iba. 
at $H, 7 lbs. at $1.4, and 9 lbs. at |l^ per lb. ; how 
much ia the mixture worth per lb, \ Ans. $1,415. 

4. A tobacconist mixes 36 lbs. of leaf at 18 cents, 13 
lbs. at 24 cents, and 12 lbs. at 22 cents ; and desires to 
know how much the composition is worth per lb, ? 

Ans. 20 cents. 
6. A goldsmith mixes 4 lbs. of gold 20 carats fine, with 
5 lbs. of 18 carats fiae, and 6 lbs. ori6 carats fine ; how 
many carala fine will liiis composition be? 

Ans. 175-5- carats. 

Alternate quantities of the simples are taken when the 
rates of the simples and of the composition are given. 

Rule, Set the rates of the simples in such order that 
each rate which is less may be connected with one or 
more that is greater than the mean rate, and the con- 
trary : write the difierence between the mean rate and 
the rate of each simple opposite, the rate with which the 
latter is connected ; then if but one difference stand 
against any rate, it is the quantity ; but if more, their 
sum is the quantity to be taken of that rate. 

Examples for the Slate. 

1. How much wine at $1.5, $3.25, and ®2.5 per gal- 
lon, should be taken to make a mixture worth $2 per 
gallon ? 

C 1.5=y| .25+.5=.75 at $1.5 1 
Mean rate 3$. { 3.35-1 .5 at $2.25 > Ans. 

( 2.5 1 .5 at $2.5 ) 

2. How much sugar at 8 cents, and at 6J cents per lb. 
should be taken into a composition worth 7^- cents per lb. 1 

Ans. H lb. at 8 cts., and i lb. at 6^ cts. 

3. How much of each of the following coins should be 
taken into a composition of 20 carats fine, viz. : 

of Peruvian i dollars, 15f ^ carats ? Ans. 87 parts, 
of Bolivian dollars, 16 '■ 1 Ans. 87 parts. 

' b pistareens, lOJ^f " ? Ans. 87 parts. 
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Brazil ptece of 800 reis, 21-H car. 1 Ans. 281 parts. 
1300 reig, 3Ii^ " ? ^na, 381 parts. 

4. How much of each of the folJoWing coins should he 
taken into a composition of 21'^^ carats fine, viz, : 

U. S. old coins of 21^5 carats f Ans. 6 parts. 

Mexican coins of 31-^4 carats t Ans. 364 parts. 

U. S. new coins of 31i^ carats? Ans. 304 parts. 

Peruvian -J- dollars of 15^ carats ? Ans. 5 parts, 

Bolivian ^ dollar of 16 carats 1 Ans. 5 parts. 

5. How much of each of the following coins should be 
taken into a composition of 31 carats fine? viz, : 

British coins of 22^ carats fine ? Ans. 330 parts. 
French coins of 31-Jf carats fine ? Ans. 320 parts. 
Austrian ris dollar of 30 carats fine 1 Ans. 70 parts. 
Crown of Brabant of 21 carats fine ? Ans. More or less. 
Ten kreutzer of 13 carats fine ? Ans. 70 parts, 

6. How many Prussian thalers of 18 carats, Ans. 227. 

" " i dialers of 16 carats, Ans. 327, 

Brunswick florins of 34. car,, Ans. 192. 
Italian 6 livres of 33-^ car,, Ans. 193. 
will unite in a mass of 20 carats fine I 

Note. When the simple quantities do not exceed three, 
there can be but one way of linking them ; but various 
methods of linking may he used when the simples are nu- 
merous. Multiples or parts of the numbers found by 
linking will answer the question. 

Partial alligatmn furnishes the quantity of one of the 
sunple-. the rites of ail the Bimples, and, also the meiti 
rite, and requiics the quantities of the other simples 

RuLL Find the difFerencea h> Imkin^, a'l m alligation 
alternate , then the difterence oppo'iite to the given rile 
!8 to Its quantity as each of the othtr differencea la to its 
quantity 

Examples for the Slate. 

1, A jeweler has 10 ounces of gold of 16 carats fine, 
which he would mix with gold of 18, 23, and 34 carats 
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Mean r 



16^ 4 J 

18\\ 3 thy 

!2/ J 2 itv 

i4^ 4 and 



; how much of each of the latter kinds must be taken 
ake the mass 30 carats fine ? 

16^:^3-1-4=6! therefore, since the dif- 
ISyi 344=6 ferencesareeqtial.the 
~ 3+4=6 (|iiat)titie3 wUl be 

J 2-1-4=6 equal; for 

6 : 10 : : 6 : 10. Ans. 
ore simple combination may be made, viz. : 

And, since the given quan- 
tity at 16 carats fine is 10 oz., 
it will be 10 oz. of 24 carats, 
andSoz, of 18 and 33. 
3. How many ounces of Austrian kreutzers of 13 carats 
fine, of Prussian -J thalers of 16 carats, of Prussian thalers 
of 18 carats, and of Austrian rix dollars of 30 carats, 
should be mixed with 4 ounces of Brunswick florins of 
24 carats, to make a mass of 19 carats fine t 
Ans. 3 OZ. of kreutzers, 3 oz. of f thalers, 8 dwts. of 
thalers, and 8 dwts. of rix dollars, or any quantities 
in the same ratio, 

3. How many dwts, and grs. of the doubloons — 

of Mexico 20^ carats, of Popaya 20if carats, 
of La Plata I &H carats, of Lima 20tf carats, 

of Chili 20^ carats, of Cuzco 20fS carats, 

of Bogota 30^4 carats, should be taken with 16 dwts. 
of pure gold 24 carats fine, to make a mass of 32 carats 
fine! Ans. 3 dwts. 8^ grs. of each. 

4. The fineness in carats of certain gold coins is as 
follows, 1 



British Guineas, &c., 31^- 


French Louis d'or, 31-^- 


Portuguese Moidore, 21-|f, 


do. 40 francs, 31ff 


do. Johannes, 31|^, 


Austrian Ducat, 23Jf 


Spanish Pistole, SOf^, 


do. Sovereign, 32. 
must be mixed with 60 dwts 


How many dwts. of these 



of pure gold to make a mass of 32f ^ carats fine ? 

Ans. 60 dwls. of the Austrian ducat, and 17 dwts. S^f 

grs, of each of the other pieces. 
5, How many dwts. of each of the following coins,. 
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should be mixed with T3 divts. of pure gold to make a 
mass S3 carats fine? viz.: 

Prussian Fred, d'or, 21i?; Denmark Ducnt, 31 ; 

Saxony Auguat d'or, Sl-^f ! Russian Imperial, SIfi ; 

Baden, 10 Guilders, 21-^; Sicily, Onia, SOfJ; 

Bruns'k, 10 Thalers, 21-^ ; Rome, Sequin, SSf^ ; 

Hesse, 10 Thalers, 21^ ; do. Scudo, 30 ; 

Belgic Sovereign, 23 ; Sardinia, 40 lire, 31-^^. 
Ans. 73 dwts. of the Roman Sequin, and 7-| dwts. 
of each of the inferior rates. 

Total alligation furnishes the rates of the several sim- 
ples, with the rate and quantity of the composition, and 
requires the quantities of the simples. 

Rule, Find the difference between the rates of the 
simples and the mean rate as before ; then the sum of 
the differences is to the given quantity as each particular 
difference to its proper quantity. 

Examples for the Slate. 

1. A grocer has sugar at 12^ cents, 16 cents, and 18 
cents per lb., but wishing to compound 1 cwt. of these to 
be solttat 10 cents per lb., how much of each kind should 
be taken J 

i 12.5n 3. 

Mean rale 16? I5.n ! 2. 

( l8.dJ 1+3.5=4.5 



lbs. £2 ; SC-i^r lbs. at IS^-cts. ) 
Then, as 8.5 : 1 12 : : ? 3 ; 36-iV l'>s. at 15 " } Ans. 
^4.5: 59-ft-lb3. at 18 " ) 
2. A merchant has wines of $1-}^, $lf, and $2 per gal- 
lon ; but wishing to supply a particular customer with 50 
gallons' at tH, how much of each of the above kinds 
must be taken ? 

Ans. 30 gals, at 8I-J-, 10 gals, at SIJ, and at $3. 



Hosted by Google 



34 SINGLE POSITION. 

237l|2a72|a373|22?4|2275|3376|2377]a378ja379|3380 



T^rrl i a'; a h^ n l-w^rrlWril's^r^lir^TTl a't^S 3 1 a aVr | raVir 



3. How much ^old of 15, 17, 19, ant! 23 carats fine 
must be taken to form a mass of 3 lbs. 30 carats fine ? 

Ans. 6 07.. of 15, 17, and 19 car., and 18 oz. of 23 car. 

4. A crib, whose content ia 100 bushels, being filled 
with wheat at $1^, rye at $1, and maize at 8 dimes per 
bushel, the mixture is worth $1-J- per bushel ; what quan- 
tity of each kind does it contain 1 

-Ans. of wheat 58^ bu., of rye and maize each 20f. 



SINGLE POSITION. 

Position is a rule wherein supposed numbers are used 
to ascertain unknown ones, and ia either Single or Double. 

Single position is that in which the operation requires 
but one supposed number. 

Rule. Assume any number and perform the operations 
with it that belong to the tenor of the question. 

Then, As the result of the said operation 
Is to the assumed number, 
So is the result in the question 
To the true position, or answer. 

Demonstration. Let this proportion be represented 
thus, viz., a I b : : c : d. The results a and c are 
supposed to be deduced from the positions b and d by 
similar operations. Now these operations must consist, 
virtually, in adding to, or subtracting from the positions, 
similar multiples or parts of themselves, in which case a 
and c will be equimultiples or equal parts of b and d. But 
2b : b : : Qd : d, and ^b i b : : -^d : d &c. ; hence 
the rule is true. q. e. d. 

Note. The questions usually given under the bead of Position are 
easily solved by simple equatioas, or analysis ;, yet the riSles of Po- 
sition cannot tie set aside simply because other modes of operation 
might effect the same end j for such a reason would eicludeialf the 
rules of arithmetic, since Ihey are all abbreviations of the rale of 
counting one b" one. 
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Examples for ike Slate. 
I, A person after spending ^ and \ of his money, fiii<ls 
remaining 3Ii$ ; what sura had he at first ? 
suppose $45 



— 26.35 

Aa 18.75 : 45 T ; 31.35 ; 75 Ans. 

2. What number is that which being multiplied by 8, 
and the product divided by 6, the quotient will be 40 ? 

Ans. 30. 

3. A man being asked his age, said, if -^ and \ of my 
age be multiplied by 4, and 4- added to the product, the 
sum will be 102 years ; Query tfie man's age 1 

Ans. 30 yrs. 

4. Four men divided their joint gain ; A takes \, B -J-, 
C \, and D 65 dols., what was the whole sum ? 

Ans. 300 dols, 

5. A man receives for the amount of a sum at simple 
interest 5 years 738 dols. ; the rate of interest being 6 per 
cent, what was the principal 1 Ans. $560. 

6. A schoolmaster being asked how many scholars lie 
had, answered, " In addition to my present number, if I 
had half as many more, and SJ-, I should have 100," how 
many had he ? Ans. 05. 

7. Three pipes discharge 120 gallons of water from a 
cistern, severally as follows ; the 1st in. 20 minutes, the 
3d ill 40 minutes, and the 3d in 60 minutes ; but if run- 
ning at the same time, how much time will be required ? 

Ans. 10+f min. 
If, in ex. 7, the 3d pipe supply water, tn what time will 
the 1st and Sd discharge the 120 gallons? 

Ans. 17imin. 
If the Sd be a supply pipe, what, time will the lat and 
3d pipes require to discharge the water ? Ans. 34 m. 
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If the 2d and 3d pipes supply water, io what time will 
Ihe lat discharge 120 gaJloris against the action of both ? 
Ans. 120 min. 
These questions, and similar ones, belong to tlieline of single Irac- 

8. A saves -J of his income ; but B, who has the same 
salary, by living twice as fast aa A, sinks $120 per an- 
num ; then what is the yearly sum ? Ans. $360. 

9. What sum, at 6 per cent., will amount to $592 in 8 
years at simple interest? Ans. $400. 

10. A captain being asked how many soldiers he had, 
replied,, i of them are in camp, -^ in the trenches, -J- in the 
hospital, and 4 in prison; of how many men did his com- 
pany consist? Ans. 96 men. 



DOUBLE POSITION. 



Double Position requires two positions, or terms m 
the line of the prime series. 

Rule, Assume two separate numbers, or positions, 
and perform the operations with each that belong to the 
tenor of the question; the differences between these re- 
sults and the given result, are called the errors. 

Multiply each error into the contrary position ; if the 
errors are both too much, or both too little, divide the 
difference of the products by their difference ; but if one 
is too much, and the other too little, divide the sum of 
the products by their sum ; this' result will be the an- 

Note. The difference between the true and first sup- 
posed number is to the difference between the true and 
second supposed number, as the iirst error is to the sec- 
ond ; thus, in the 1st example, 60-^5 : 48—45 : : 1^ 
: i ; that is, 15 : 3 : : i : i, oris : 3 : : B : 1. It is 
only when this relation exists that the rule is applicable. 
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Examples for the Slate. 

1. A son asking his father how old he was, received 

this answer ; your age is now ■J- of mine, but 5 years ago 

your age was only -^ of mine ; then what are the ages of 

both I 

l3t aupp. fiO, -I = 20 2d supp, 48, -J = 16 

—5 —6 —5 —5 



If errors both too little. \ 

X 4S X 60 

Errors. J 4 J« J Product.. ^ 

1 ) 46 

Ans. 45 r 
—5 

40, f^lO+S^lS Proof. 

3. "What number is that which, being multiplied by C, 
the product increased by 18, and that sum divided by 9, 
will result in 20? ■ Ans. 27. 

3. The age of A is 18 years, of B as much and the half 
of C's, of C as much as that of both the former ; how 
much is the age of each ? 

Ans. A's 18, B's 54, and C's 73 years. 

4. The head of a fish is 8 inches long, the tail is as long 
as the head and half the body, the body is as long as the 
head and tail ; required the length of the fish 1 

Ans. 5 feet, 4 inches. 
B. Paid for 18 yards of broadcloth and lining $34.8, the 
cloth was $5 per yard, and the lining 40 cents ; what was 
the quantity of each ? Ans. cloth 6, and lining 13 yards. 
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2sa PERMUTATIONS. 

6. A laborer being eraployed 20 days, at $1 per day 
if he worked, otherwise to forfeit per day .75$, now at 
settlement he was paid $11.25; how many days of the 
time did he work? Ans. 15 days. 

7. A saddle, worth $50 on the back of Swift, makes 
his value double that of Chestnut; hut the satidle set on 
Chestaut makes him worth ^ as much as Swift ; what is 
the value of each horse 1 

Ans. Swift 350 dollars, Cheatnut 150 dollars. 

8. A and B began to play together with equal .sums of 
money ; A first won 30 guineas, but afterward lost bock 
-J of what he then had ; after which, B had 4 times as 
much as A ; what sum did each begin with ? 

Ans. ,100 guineas. 

9. When the beautiful Caroline first became mine. 
Our years were proportioned as three is to nine ; 
But of these, since our union, three- fovirths of a score 
Having passed, the proportion* is now two to four, 
Say, can William by science of numbers define, 

At her marriage the age of my svveet Caroline ? 
Ans. Sir, the age of your Caroline filainly is seen, 

At the barely blown bloom of the youthful fifteen. 



PERMUTATIONS. 

This is a rule for showing the variations or changes of 
position which any number of things can admit ; and 
these changes may be of the whole, taken one by one or 
singly ; or two by two, called binary ; or three by three, 
called ternary, &e., until all the things are taken at every 
change. 

* In ordinary diBCOurse, prqporiion and ratio are used indiffer- 
ently i but niathemaiical stnemesE forbids ihis license. The mean- 
ing therefore is, tliat Che ratio of hei age lo mine is as tliat of 3 to 4. 
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Rule. The continual product of the terms of the prime 
series, beginning at the number of things, downward, to as 
many terms as there are things taketvat once, will be the 
number of changes. 

Elustration. If 8 things be taken singly, there will be 
8 changes ; if 3 hy 2, the changes will be 8X7=56 ; by- 
ternary changes, they make 8X7X6=336, &c. ; and if all 
be taken, it willbe the continual product of the series 
down to unity, 

Examples for the Slate. 

1. How many different positions may 7 persons assume 
at a table, the permutations being tiital? Ans, 5040. 

2. How many tickets are in that lottery which admits 
of 30 ternary permutations of the numbers ? 

Ans. 3i360. 

3. How many total changes may be made of the words 
in the following verse: Audi, vide, face, Situ visvivere 
pace ? Ans. 40330. 

4. How many words of 5 letters may be made out of 
34, admitting that consonants alone will make a word ? 

Ans. 5100480. 

Binary Permutations of Six Letters, a, 6, c, d, e,f. 

ab, ac, ad, ae, af ; ha, be, bd, be, bf ; ca, cb, cd, ce, cf ; 
da, db, dc, de, df; ca, eb, ec, ed, ef ; fa, fb, fc, fd, fe ; 
30=6X5, as per Rule. 



COMBIMTIONS. 

The last rule respects only the position of things ; for 
there the same things are taken repeatedly, but in a dif- 
ferent order. In this rule the associations must always 
be new, and af least of two things taken together. Of 
the whole at once there can be only one combination. 
The combinations are binary, ternary, quaternary, &c.. 
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as the things are taken two by two, three by three, four 
by four, &c. 

Rule. Divide the result according to the last rule, by 
the continual product of the series, from unity to as many 
terms as there are particulars in one combination ; the 
quotient will be what you desire. 

Illustration. If 8 things be taken 3 by 3, it will be 
(8X7)+(1X2)= (56-^2) =28 ; or, 3 by 3, it makes (8X7X6) 
+(lX2x3)=(336-i-6)=66; <kc. 

Examples for the Slate. 

1, How many tickets are in that lottery, the numbers 
of which admit of 30 ternary combinations 1 

Ans. 19600. 

2, The tickets' of another lottery admit 60 teraary com- 
binations, what ia the number of them ? Ans. 34230. 

3, How many files of 10 men may be elected from a 
company consisting of 100 men ? Ans. 17310309456440. 

Binary Combinations of Six Letters, a, b, c, d, e, f. . 
ab, ac, ad, ae, af; be, bd, be, bf; cd, ce, cf; de, df ; 
ef: 16=(fiX6)-(lX3). 

Ternary Combinations of Six Letters, a, b, c, d, e, f. 

abc, abd, abe, abf ; acd, ace, acf; ade, adf; aef ; bed,, 
bee, bcf; bde, bdf; bef; cde, cdf; cef; def: 30- 
(6X6X4)-'-(lX3X3), as per Rule. 



MENSURATION OF AUTIFICEES' WOEK. 

When two dimensions are given, their product will he 
the area, or superficial coatent. In solids, the area is 
multiplied into the depth or thickness. 

Rble. FeetXfeet=feet, feetXinches-inchcs, feetXaec- 



Hostea by Google 



MENSOBATION OP ARTIFICERS' 1 



rafU|'J343|iJ34 3|a344| a345|2346|a34 7|2348 1 2 349| 2350 1| 



on(ls= seconds, inches Xiiiches= seconds, inchesXseconda 
=thirds, 8econdaXseconds=fourths ; but the smaller de- 
nominations ave rejected in the dimensions. 

Note. The rales of Compound Multiplication and Practice explain 
all that is necessary in these operations. 

Brick work is computed by the rod of Ift^ feet, whose 
square is 273J ; this is called superficial measure, but the 
slandard thickness of l-J- bricks is understood. 

Glazing ia computed by the square foot, masonry by 
the cubic foot ; painting, plastering, paving, &,c., by the 
square yard ; flooring, partitioning, roofing, &c., by the 
square of 100 feet ; viz., W, 

Nole. In the following eiamples, the rules for taking the dimen- 
sions are generally included. 

Examples for the Slate. 

I. What is the content of a wall in rods, the compass 
being 68 ft, 0^ in., taken -^ witliin and ^ on the outside of 
the building ; the height 15 ft., and the thickness 3 bricks? 



t-i+i 


68 

304 

1030 
340 


Of 
3X5=15 ft. 

5 

Hi at given thickness! 
3^ for the i brick more. 


272^ 
4 


1361 


3 at standard thickness. 


1089 ) 


5445 
5445 


(5 rods. Ans. 



3. A triangular gable (which contains the product of -^ 
the perpendicular neight into the base) is raised 17^^- ft. 
on an end wall 24 ft. 9 in. long ; the thickness being 3 
bricks, what will the whole measure, in square yds.? 

Ans. 32.08t yards. 
II 
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3. The end wall of a house is 28 ft. 10 in. long, and 
55 ft. 8 in. high, to the eaves ; of which height, 20 ft. is 
SJ- bricks, 20 ft. is 2 bricks, and l&f ft. is 1^ bricks; re- 
duced to the standard, what is the content t 

Ans. SsyA^rods. 

4. How many cubic feet of mason work does that wall 
contain, whose length is 531 ft-) height 12J^, and thick- 
ness 2 feet ? Ans. 1310f feet 

5. In a chimney piece, suppose the length of the man- 
tle and slab each ■H ft-. hreadlJi of both together 3 feet 
S ill., length of each jamb 4-^ ft., breadth of these together 
If feet; what Is the superficial content! 

Ans. 31 ft. 10 in. 

6. What is the content in squares of 100 ft. of a floor 
481 ft. long and 22^ ft. broad? 

Ans. lO.T&i squares. 

7. An arched cellar is IGJ feet long, and by passing 
the line over the surface of the arch, the width is ascer- 
tained to be 22 feet 8 in, ; how many square yards of cen- 
tering does it require ? A?ts. 41 yds. 6 ft. 

8. By passing the line close over the tread and riser, 
from top to bottom, a case of stairs is found to be 62 feet 
8 in, long, and round the front and returns of a step 
measures 6 feet 6 in, for the breadth ; required the con- 
tent ? Ans. 38^ sq, yds. 

9. Passing the line, from the top of the newel post, 
over the whole length of the handrail, a balustrade is 
found to be 48^ feet long, and twice the length of the 
baluster on the landing with the girt of the handraO, taken 
for the breadth, is &^ feet; required the content! 

Ans. SSjV yards. 

10. The girt of the architrave and jamb of a door frame 
is 8} feet for the breadth ; the length being the sum of 
the lengths of the two jambs and lintel is 17^ feet, what 
does it measure ? Atis. l^-^ yards. 

li. A door 7 ft. by 3-1- feet, is panneled on both sides, 
for which it is reckoned double ; how many yards of 
work will it measure 1 Ans. 5 yards 4 ft, 

12. The shutters for 3 windows measure 7 feet by 3t 
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feet and are panneled only on one side, for which the area 
and half ia taken ; how many square yards of work do 
they contain t Atis. 12J- yards. 

13. How many, squares of 100 feet does the roof 
measure, when the house is 44^ ft. long and 18|- feet 
broad ; allowing, the breadth over the ridge to be 3 halves 
of the flat, which is nearly true, when the roof forms a 
right angle at the top ? Ans. 13,18^ squares. 

14. How many yards of rendering (plastering on 
walls) are in that room, the compass of which is 55 feet 
3 in. and height 9^ feet ? Ans. 56 yds. 6 ft. 3i in. 

15. Hoiv many yards of ceiling (plastering on laths) 
are in a room 14^ feet long, and 1 1-^ feet broad ? 

Ans. 18 yds. 8f feet. 

16. The length of a room is 20 feet, breadth 14|- feet, 
and height 10 ft. 4 inches, deducting a fire-place 4 feet 
by 4i ft. and 2 windows each 6 feet by 3J- feet ; how 
many yards of painting does it contain? Ans. 105ift yds, 

17. An oval fan-light is 14J- ft. long, and 4f ft. wide ; 
how many feet of glazing will it measure, allowing no- 
thing for the elliptical form on account of waste in cut- 
ting? Ans. 68 ft. 10^ in. 

18. The diameter of a semicircular window is 7 ft. 9 
in., and its height 3 ft. Iftt in., what will the glazing 
amount to, at 25 cents per square foot ? 

Ans. 7iW tlols. 
Nale. In this example, because Ihe window is a semicircle, the 
height is half Ihe diameler; and Ihe product of the dia me ler and 
height is taken for the area, without deduction. 

19. How much will the paving of a yard amount to, 
dimensions 63 ft. by 45 ; a walk &{ feet wide, running 
the whole length, being flagged, at $1 per yd. ; and the 
rest paved with pebbles at 75 cts. per yard ? 

Ans. ©245.4375. 
30. What will (he covering and guttering of a roof 
with lead amount to, at 61 cts. per lb,, length 40 feet, 
breadth over the ridge 32 ft., the guttering 56 ft. by 2 ft., 
the lead being 8^ lbs, to the square foot? 

Ans. 739.5 dols. 
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MENSTIRATION OP TIMBER. 

Case 1. To find the superficial content of a board or 
plank, 

Rui-T), If the board be of equal breadth, the product 
of the length and breadth will be the answer. 

Nuie. If tlie board be tapering, take half the sum of tile breadths 
at both ends, or the breadth in the middle for the mean breadth. 

Examples for the Slate. 

1. "What is the value of a plank whose length is 8 ft. 
6 in. and mean breadth 1 ft. 3 in. at 5 cts. a foot 1 

Ans. 5SJ- cts. 

2. What is the value of a plank whose length is 11 ft. 
C in., and breadth 13 in., at 10 cts a foot? 

Ans. $1.25 nearly. 

3. How many square feet will 6 boards measure, 3 of 
which are 16J ft. long, and 14 in. broad each, and 3 
others 18 ft. 4 in. long, and their united breadth 3 ft. 9 
in. ? -Ills. 126 ft. 9 in. 

4. What is the value of 5 oaken planks, at 4 eta. per 
foot, their common length 19^ ft., the breadth of 3 taken 
together being 33f in., and of the other two, each at the 
broad end 18 in., and iOjt in. at the narrow end ? 

Atis. $4.01-1. 



Rule. Multiply the mean breadth by the mean thick- 
ness, and that product by the length for the answer. 

Nale 1. la round timber the quarter gin, i, e. i of the mean cir- 
cumference, will be the mean breadth and thickness. 

3. If the iree taper regularly, take the mean hreadih and thickness 
In the middle, or take hali'lhe sum of the dimensioos at both etids, 
tor the mean dimensiona. 

S. If the piece be thick in some parts and small In others, take 
several different dinienBions, and divide their sura by the number of 
tliem for the mean dimensions. 
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Examples for the Slate. 

1. The length of a piece of timber is 18 ft. 6 in., the 

breadths at the greater and less eads 1 ft. 6 in. ant! 1 ft. 3 

in., and the thickness at the greater and less ends 1 ft. 3 

in. and 1 ft., required the solid content ? 

Ans.^ S8 ft. 7+in. 
% What does the piece of timber contain whose 
length is 24^ ft. and mean breadth and thickness each 
1.04 ft. Ans. 26J — feet. 

3. Required the content of a piece of timber, whose 
length is 20.38 ft., breadth and thickness at the greater 
end 19i in. each, and at the less 9f in. each ! 

Ans. 29.7563-Kt. 



RULES FOR 5UMMINO THE SERIES Ol' 

See the formation of these series in the Introduction 
and in Simple MullipHcation. 

I. Of the Triangular series. 
The terms of this series are formed from the consecu- 
tive additions of the terms of tlie prime series : they are 
I, 3, 6, 10, 15, 31 ; we stop at 6 terms, and let n repre- 
sent the number. 

The formula, for this js..^ (»+3)X(M-fl)Xn-^s. 
And substituting fi for n, it will be 

i (6-i-3)X{6+I)X6-8xr=50, the sum. 
Again, let the terms be 1, 3, 6, 10, 15, 31, S8, 36; 
eight in nuniher, in which n—8. 

This will be J (8+3)X(8-|-l)X8=130, the sum. 
2. Of the series of Squares. 
The terms of this series are formed from t!ic 
lire additions of the terms of the odd series : ihcy a 



Hosted by Google 



SUMMATION OP VARIABLE SEEIEH. 



H 12392123^3123941239512396)239712398 1 2399 1 2400 



nrlTVrTlTArlTnVTl 



4, 9, 16, 25, 36 ; we atop at 6 tcrma, and ]et n represent 
the number. 

The formula for this is, i (TO+l)X(3»+l)Xre=s. 
And substituting 6 for n it will be 

i'(6-|-l)X(13+I)X6=7X13=91, the sum. 
Again, let the terms be 1, 4, 9, 16, 25, 36, 49, 04 ; eight 
in number, io which n—S. 

This will be i {8+l)X(]6+l)X8=204, the sum. 

3. Of the series of Rectangles. 

The terms of this series are formed as in simple mul- 
tiplication i viz., 1X2, 2X3, 3X4, 4X5, tk-c, or 1X3, 2X4, 
3X5, 4X6, 5X7, &c. And it is evident that the number 
of series of this class may be infinite; in all of which the 
dimensions are unequal. 

Let the terras be 2, 6, 12, 30, 30, 42, stopping at 6 terms ; 
and let n be the number, and let m be the least terra less 1. 
The formula for this will be J- {2n+l+3m)X (ji-H)X)t=s, 

Then substituting 6 for n, and 3^1 for m, it will be 
i (3X6+H-3X1)X(6+1)X6=16X7-1!2, the sum. 

Again ; let the terms be 2, 6, 12, 20, 30, 42, 56, 72 j 
eight in number, in which n=8, and ?i£=2— 1, as before. 

This will bei(2X8-l-H-3Xl)X(8+I)X8=240, sum. 

4. Of the series of Cubes. 

The sum of the Cubes of the terms of the prime series, 
1, 2, 3, tfec, is equal to the square of the sum of the roots, 
that is, the square of the sum of the same aeries ; thus, 
l=+2==(H-2)==3==9 ; lH-2H-3'=(l+2+3)= = 6==36; 
l»+2'H-3'+4a=(l-i-2+3-Hi)*=I0'=lO0. 

The sum of the arithmetical series referred to above, 
is equal to the sum of the extremes into i the number of 
terms; thus l+2-f-3-H-H »fec. to 20=1+20X^^^=21X10 
=210: And the square of all the Cubes from 1 to 20 in- 
clusive will be 210'i=44IOO. 
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GLOSSARY OF TERMS 

BE PRECKOING WORK, TKC7INICALLY DE- 



TIAL LETTERS. 



Acceptw. He who assames the paTineni of a bill, by wriiing upon 
it his name ailer the word accepiei 

Addiiimi. Tlie collecting of many sums into one. 

Addiiien jSisnpte, The eollecling of many terms of the prime se- 

Additioii of Decimals. The collecting of numbers of several 
ranii, positive, or negatiT'e, or boih, into one sum. 

AdiUluni of Mercanliie NmtiAers. The collecting inlo one sum of 
numbers, whose units are of several grades or measures, and there- 
fore require to be reduced to the same grade or measure. 

AddMon pf V4gai- Praclimis. The collecting of parts into one 
sum; but the parts must have ^ common denominator, or be re- 
duced to BUOb, before they can be so collected. 

Aggregate. The sum, the amount, tde result of addition. 

A^ui. The difierence between banco and cun'ent money in tbe 
Netherlands. 

MsBTUhm. The addition, subtraction, and all other operations 
of numbers. 

Alligtdioa. The joining of alternale simples to each other, on 
either side of a mean rate, and giving lo each simple (he difference 
between the mean rate and the simple, with which each is joined. 

Aitemaic. The change of one for another; — in alligation, on 
either side of (he mean rale ; — in proportions, the ratio of the first 
and second, or first and third terms. 

Aviount. The aggregate, the sum. of principal and interest, also 
of the annuity and its interest 

AiKiigds (Resolution). The method of separating general propo- 
sitions into their simple elements. 

Angviar Measure. The measure applied to circles, of which a de- 
gree is the unit. 

Anmiilies. Periodical payments arising from bouses, lands, 
stocks, &c 

Antecedent. The leading term of a ratio, or couplet ; as 3 in the 
ratio of 3 toe. 

Apol&ecarie^ Weighls. The small measures of gravitation applied 
only to medicines. 

Ariiiimelic. The science of the numerical series. 
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ArilAmelical Progressum. The (orm applied to that class of series 
which are formed fiy equal additions and subtractions. 

Artificer^ Work. The work: of mechanics, builders, &c. 

Avoirdncpois Weights. The measures ctf graTiiation applied to 
coarse metals, groceiies, and other articles. 

Bank Dhcomit. The interest retained by banks, for the money 
they leud. 

Barlirr. The ejichange of commodities. 

B'lUs of Exckcmge. Orders for the payment of money at sight, at 
usance, or at times specified therein. 

UiUunis. The third period of multiples in the decimal scale, in- 
cluding six ranks, viz. : l.(WO,000.000,l)0fl ; 23.000,030.000,000; &c., 
to !©g,999.O00,OO0.0O0,O0O. 

BUHoaiks. The second period of parts in the decimal scale, in- 
cluding six ranks, viz. : .OI30,IKIO.OOO,001 ; ,000,000.000,031 ; Bcc, 



Breadth. ' One of the two dimensions of a surface. 
Brokerage. The commission of a broker, usually a rate per eont,, 
an allowance on the 100. 



wing the same ranks w 
however often multiplied by JO, l 
divisor. (See ISote, Page 15R) 

Clolk Measure. The measure of extension, which is divided into 
yards, quarters, nails, inches. 

Cmns. Moneys, small pieces ol 
with the image and superscriptiot 
by law as a medium of exchange. 

ComMnaHims. The connecting of things two by two, throe by 
three, Sk., without repealing the same connection. 

CoitnaiiaiiiTiS. Per centum allowances made for transacting the 
business of others. 

Common Difference. The number used in forming simple series, 
by subtraction ; the constant difference o( the terms in arithmetical 
progressions. 

a forming a 



Hosted by Google 



Mai |242aia433|a434|2435ia4a6|3427|ii43B \ '-M39 1 2430 



sATlWinrl7iWlTiVT!-ffe|-.-TVTlW^lYA-.-|iriVTiTiVir 



CmanumJIi/wire. A measure which will exactly divide two or 

Comvuii, Multiple. A numtier which is a loultiple of two or moro 
numbers, and is therefore h common mnllipte. 

Cimplemml. That which completes or ails up ; as, a single part 
and its complement make a anit. 

CoiapBsiie Numbers. All multiples of two, three, or any tiumbcr 
above one, are calted composite. 

C/mpositian {Synthesis). The method of reasoning from the 
simplest elements to the mor? complex combinations. 

Campowitd Froctiira. A part of a part ; as J of J, | of f^. &c. 

Compimnd. Ratio. The prodact of two or more ratio:^ ; viz., the 
product of their anlecedenta for an antecedent ; and the product of 
their consequents for a consequent. 

Comprmiid Interest. The interest of the principal and former in- 

Caidinusd Fraaions. Such fractions as have a mixed number 
for one of the terms. 

Consetnieat. The latter term of a couplet or ratio j as 6 in the 
ratio of 3 to ti. 

Couplet. The terms of a ratio, the antecedent and consequent. 

CiKWSB of Eiixkan^e. The commercial price of Foreign bills. 

Cress. Erect 4-, the sign of addition, read jius, or more ; oblique 
X, the sign oi'mWtiplication, read i!»iM,pariso;f, owiidlipiiedwiUa. 

Cuds. The third power of a number, the uiiit of measure in all 

CiiMc. In the form of a cube, having three equal dimensions. 

Cube Ciiied. The third power of a cube; the ninth power of 
the root. 

Cwie Squared. The second power of a cube, the sixth power of 
the root. . 

3 parallel and 



Daia. The given parts in every rule or question. 

Daie. The given year, month and day. 

DedmaJ. Belonging to ten ; tenth multiples, or tenth parts, the 
ranlis of the decimal notation, 

Decinuii J-'ra^liott, A fi"ac[ion the denominator of which is 10, 
100, 1000, or some term of this series. 

Derunamnlors. The ordinal numbers, viz., first or prime, second, 
third, fourth, &c. ; the lower term In fractions, answering to the 
question, what part •? 

Difference. The excess of one number above another, the rc- 

Digiis. The ten Arabic fijtares, from dii;iti, fingers. 
Direct PropaHiim. That in which the consequnnls are both lose, 
or both greater, than the antecedents 
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Dii,-idend. The number to be divided, one of the givea terms in 

Dimdual. A part of the dividend, from which one figure results 
lo the quotient. 

DiBisum, Simple. That in which the divisor and dividend are 
terms of the prime series. 

Diiiiswn of Decimids. That In which the dividend and divisor 
may consist of ranks on either side of the units' tank, and the nega,- 
tlve ranks of the divisor and quotient together will equal those of 
tlie dividend. 

Dimsioiief Mercanlile NjimSers. That in which remainders of 
higher grades must be reduced to the lower, and added to the lower 
given grades, in order to carry out the division. 

DMsiimof Valgar Fractions. That in which ihe terms of the di- 
visor must "be inverted, and used as multipliers, unless when they 
are exaol measures of the terras of the dividend respectively. 

Division, Lang. That in which the successive multiplications and 
divisions are exhibiled. 

Divisioti, Stw(. That in which the quotient only appears; and 
ihe multiplications and subtractions are mental. 

Division of Joiiiit Stoclcs. A proporlionai division, depending up- 
on the ratios of ihe siocks only, or upon the ratios composed oT t&e 
ratios of the stocks and times. 

Divisor. The measure applied to the dividend, one of the given 

Drawer. One of the parties concerned in a bill of exchange. 

Dry Mcasare. The capacious measure of which the divisions are 
the irnshel, peck, quart, pint. 

Duodecimid. Belonging to 19, a division of long measure into 
4ihs, 3ds, ads, inches, leet, in which the scale is 19, or iSths. It has 
heretofore been practised in cross multiplication, a slow method, 
now nearly obsolete, 

Diiraiion. A general property of things measured by the motion 
" ■ "es, and numbered by years, months, weeks, days, hours, 

iralion ft moTNert/ i>f ^ins*. wB iniiBl feavB the phjaicai worM, 



Eipiation of Dates. A ntlefor iinding a mean date between Iha 
dates of two bills of parcels, such that the sura of the two bills 
is to the whole line of intervening time, as each bill is to its portion 
of the time measured from the opposile point. 

EqnoMon of Paf/menis. The finding of a mean time for discharg- 
ing several payments proportional to llie unlls of each, both in mo- 
ney ajid time, multiplied together. 
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Efaid Po/rli. The same parla of two or more numbers ; as, their 
hali-eB, thirds, fourths, &c. 

EqaiiaidHplfs. The same multiple of two or more numbers; for 
since every nnmber has a aeries of multiples, of which itself is the 
Arst, its double is the second, its triple is (he third, &c., the saras 
maltipJe of two numbers will be their equimultiples, though any 
multiple of the greater will be greater than the same multiple of 
the less. 

Ered, Cmss. See Cross. 

Bhien JVmiiers. 3, and its multiples in the prime series, are all 
even numbers. 

EcotiUim. A rolling out, that is, of the root; the extracting of 

Exchange. The comparison of the moneys of different countries, 
made here chiefly with the dollar. 

note. Under the bead of Exchange a areat rariely of sold fi""! BiTvermlnflare iiilru- 
dur£il,_atDlinff tiie velqeof each in Feiieia] Money ; and in AlJiEttlien thefiunee valim of 

Exponents. The indices of powers, which are marked with the 
positive or negative sign +, or — , according as the powers occupy 
ranks on the left or riglit of the units' rank. 

Exf^ension. One of (be general properties of things which are 
measured and nnmhered. 
Note. The sfniDlest ftrm of eitension is lengSi onlj; the semnd form noofWi' of 



e decimal, and the ui 

FormtUa. A little form consisting here of initial letters and ope- 
rative signs, and exhibiting rules and modes of operation. The 
roles, however, are always expressed plainly in words, in additiou 
to the formuliE. 

Fmirii PraporUBiuil. The fourth term of a set of four propor- 
tionals; it may be found by multiplying the 3d term by the quotient 
of the 3d and IM; or multiplying the Sd by the quotient of the 3d 
and Isi; or dividing the prcwuet of thoSd and 3d by the 1st. 

Fractions. Parts of nnmbers, distinguished into single parts, 
plural parts, proper fractions, improper, simple, compound, mill- 
ed and continued fractions. 



Geometi-icaZ Progression. The class of series which increase aiitl 
decrease by a constant malliplier, or ratio. The series increase or 
decrease as the ratio may be greater or less than a unit. 

Grojks. A term osed here to designate units of measure of Iho 
same kind, but of different magnitudes: Mercantile numbers. 
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GrairiSotirMi. One of the goieral properties of things which are 
measured and numbered : This property is measured hy Ihree clas-. 
ses of weights, viz., Troy, Avoirdupois, aud Apolhecarias' Weighls, 

GrenMst Term. The last of an increasing series, and first of a 
decreasing one, 

a. 

HundTsds. Units of the 3il positive ranlt i aa 100, SOO, 300, &c., 
to 9(10 ; the 3d rank of every half period in the decimal scale, 

HimdsvdUis. Units of the 1st and 2d negative ranlfs in the deci- 
mal scale ; as .01, ,03, &c. to .99. 

Half. The second part of a number; or used instead of second. 



Improper fractions. Those, in which the n 
10, or greater than the denominators. 
Iniiex, PI. Indices. The exponents of powers of numbers. 

Indarser. He who makes himself responsible for the payment of 
a note, by writing his name upon the back of it. 

IndMctum (in Arithmetic). That form of practice which leads 
into the laws of the several series. 

Infimie. Without limit as to number c* terras ; this is the only 
infinity known in the mathematics; the infinite divisibility of a 
finite qaantity, the terms of an interminable series. 

lagredUnls., Simples taken to form a composition. 

Insuranes. A premium paid for security against loss of property 
exposed to risk. 

Inlereil, Simple. The premium allowed for money lent, or for the 
principal only. 

Inleresi, Ciymprrimd. The premium required for the use of a prin- 
cipal sum, and its former interest. 

Inverse Proportion. The contrast of two etiaal ratios ; not the 
inversion of both couplets, as in Eu. b. 5. p. B, but only of one of 
Ibem. It Is applied iu the action and reaction of forces, and may be 
eiemplilied in any of the mechanic powers. 

Iiynohtliim. A continual mnliinll.'aiiin n 
which the number itself it , , 

power ; the powers are marked by the terms of the prime series a 
indices; and these indices are marted with the signs -^ plus, o 
— minus to denote their positive or negative ranks. 



Lemma. A proposition a: 
clearly the doctrines which a 

Least Tfems. The first ter 
of a decreasing one. 
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L-tn^lh. The simplest form of esienainn, a line. The m 
applifif lo a. line, are ihe inch, foot, yard, pole, rod or perch, fur- 
long, rnlie, league, degree ; aad these are called long measures. 

Liquid MeasitTcs. The meaenres of capacity applied to Huitis, 
These are the gallon, quart, pint, gill. Barrels, hogsheads, pun- 
cheona, &c,, are the names of Tessefi, nf' "■■ — 



Magnitude. Extension wUhoul measure, and of course wilhout 
nam tier. 

Means. The terms which go between the extremes !n a Eeries, or 
io aset of proportionals; Means is the present participle of men, 
Latin, and is sing'ular though ending in s. il is usua!, however, in 
the Mathematics to say, one mean, term being onderslood. 

Msrare ProporiumeU ife-m. The middle term in an odd set of 
proportionals J as a nnit between 10 and (L,, 100 and^-J-j, &c. 

Measare. A standard of comparison, lo which magnitudes of ail 
kinds are brovight, in order to have them divided and numt>ercd; 
(or whatever is measured is divided into units equal lo the mea- 
sure ; and these units are called one, two, three, &c., that is, they 
are, numbered. 



rate of the composition, or mean rale. 

Mfi-cantile Numbers. Concrete numbers, or stich a 
to money, .merehatidise, labor, lime, or any apeciet 
which rasy be measured and numbered, 

MUliims. The second period of i 
scale, including six ranks, viz. ; 1.0(1 
,999,939.000,000, 

MiitiimlAs. The first period of parts in the decimal scale, in- 
cluding sii ranks, viz. : .000,001, .(KI0,033, &c., to .909,999, 

Minueiirl. To be lessened, the greater given teim in subtraction. 

Mixed A'amfters. Such numbers as have two measuring uiiiis, 
one of which ia a single part of the other; as in 3| where Ihe 
measuring units are 1, and i of 1 also m 525 whue the mea'^ur 
ing units are 1, and .01, or -j^ ol 1 

Mnney. See Coins. 

Mtiiltple, Midlip/e^, MmdfM Every number I as a =eriPi of 
multiples, of which itself is the first its doable is Ihe second lis 
triple is the ihird, &c. 

MaiUpiier. The lower factor a given term In mulii plication 
showing how many folds of Ihe multiplicand make up the product 

Midliple, Cowmen. A number which ha= In o or more exact mea- 
sures; thus, 6 is (fie ad multiple of 3, and the 3d multiple of 3. 

Midiipiiamd. To be multiplied, a given term in multiplication, 
the Qpper factor. 
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UMiipHaUiOYi, Simple. That in which the factors are terms of the 
prime series. 

MiUti^icaMon of Dechmals. That in wliicli ihe factors may con- 
sist of positive or negative ranks, or botti: and the product shall 
have as many negative ranlts as both the factors. 

MailipUcaeimt af MercatUUe Namiers. TliSi in which proilnota 
of lower grades are reduced to higher grades by division. 

Midliplicalien of Vidgar Pradums. That in which llie product 
of the numerators is tbe numerator, and the product ol' the denomi- 
naiors is the denominator. 



NcsaHtie Rank. Not a rant, the rank of a fraction, the position 
of which is in the place occtipied by the unit, of which it is a pait. 
Negative Sig^i. The dash — , as in subtraction. 



iVi»e. The highest number represented by a single figure, 9 ; it 
fills a rank in (he decimal scale. 

NinainalMimevs. Such as are represented by no coins; as, the 
pound, livie, and marc banco. 

NotaMrm. Any syatem of marking, the method of forming high 
numbers by combining the digits. 

Nought, ax Ciplier (0). The mark used to fill vacant ranks in the 
decimal scale. 

Number. Any term of the pritne series. 

Nitm/ier of Terms. The namber which limits a series, upon 
which limitation the properties of the series partially depend. 

Niimeraiion. The reading of numbers. 

NaiaeratoT. The upper term of a fraction, that which answers to 
the question, " how many parts f " 

O. 

Ohlique Cross, X- See Cross. 

0:ld Nvmbers. Erery second term of the prime series, beginning 
at 1; as 1,3,5,7, Bic, 

O'le. The first term of the prime aeries, the general name of 
every single thing', a unit. 

Operalive Sigits. The marks +, X i — , -f-, '^, &c. 

Orditial Nwitbers. The terms first or prime, second, third, 
fum'th, &c. 



Paris. The divisions of a number. 

Partial. A term in Alligation, applied to the case in which oi 
of tlie simples, the rates of the other simples, and also the met 
rate, are given to Sntt the quantities of the other simples. 

■ Par of Exchange. The intrinsic equality of different coins El 
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iis ^j ^, ^, ^, and ^ pari ; and these are all ihe single parls in- 
to which 6 01- 38 ean lie divided. 

Pe/ AMiiiwra. By the year; per centum, by the 100; per unum, 
by the sitigle one, or singly. 

PeriiMl. Six ranks in the decimal scale, counted fVom the units' 
point to left and right j the prosodial period, or full point, is used to 
mark these periods; but especially the units' place. 

Permiitaiions. Enlire changes in the position oi things, with re- 
gard to each other. 

PerjKiiaities. Perpetual annuities. 

Plus. More, the reading of the erect cross -j-. 

Plural Paris. A fraction, the namerntor of which is 3 or more. 

Point, See units' point ; the first point of the prime series occu- 
pies a middle poisition in the decimal scale. 

Piailion. In the prime aeries, the same as number; because 
every number has its own position, aJid but one position in that se- 

PasMve Rank. Theimils' rank, or any rank on the left of units, 
in the decimal scale. 

Powers. The successive products of a number multiplied by it- 
self, the number itself being the root or first power, its square the 
2(1 power, its cube the 3d power, &c. 

PracvUe. The rule which computes by parts and complements 
of parts of Ihe unit of which the price is given, 

Premivm. A per centum allowance for insurance, brokerage, 
commission, &c. 

Prime. First — prime numberB, multiples of the first term only 
of the prime series -, not composite. 

Pnmordial Series. The series of multiples and the series of sin- 
gle parts of a unit ; the series iirst in order, original. 

Prindpal. The sum put out at interest. 

Prarfurf. The required term in multiplication. 

Fragressunts. The steps of a series formed by addition, multipli- 
calioD and their contraries. 

Proper FVacUon. That in which the numerator is less than the 
denominator. 

Proportions (Analogies). Measured distances upon the line of 
numbers. Pa?e 93. 

Proportionals. The terms of a proportion, viz., two antecedents 
and two conseiiuents. 



Ranks. Positions in the decimal scale ; the place 
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inO's, iStc., on the left, and of lOths, lOOths, lOOOths, Sx., on the 
right of Ibe unils' point. 
RaUs per Cent. Allowance made upon every 100 j as in the case 

r other allowance made 



Sate) per TTmim. Any price, in 
npoD things ta^en singljr. 
^VoTA. This it the deudI bagia of catculntlon. 



HI ia apetMllv Taiwbt 
Raiio. The quotient of a eonseijuent divided by it 



Eagles, Dollars, &c. 

"lUres of all kinds, from one 

subtraction, a part of the divi- 



RaihtuU B-iat. The root o. 

Real MinteHs. AciUftt Coitis, a 

RedMcUon. ' The change of m 
grade cif units to another of the sf 

Remainder^ The required term 
dend less than the divisor. 

Repelend. The repeating figure in decimals whici 
nates, because, however often multiplied by 10, the n" 
can become a multiple of the denominator; as in tne casF or t, 
which eqaals .333, flee, and ^, which eqnals .889, &C., without end. 

Revenisn. The right of an heir to an annuity yet in the possps- 
sion of another. 

m^MAnsle. The angle of a square. See McCurdy's Euclid. 

Root. The first power of a namber— the number of terms in a 
series beginning at I, is ihe root or basts of the highest term of 
that series, whatever that term may be : for thus, 



Tnangles, 1, 
a Pyramids, 1, 
Squares, 1, 
D Pyramids, 1, 
Cubes, 1, 
In which the line of 


4, 
4, 
5, 
8, 


6, 10, 15, 21, &c. 
10, 20, 35, 5(i, &c. 
9, 16. 25, 3S, &c. 
14, 30, 55, 91, &c. 
27, 64, 125, 316, &c. 
shows the number of terms. 


Series, Simple. A so 

decrease. 

Smes, VarMte. A s 




on of ter 
ssion of 


ms, having a common mcr 
erms formed from the term 



Sigkt. The time of presenting a bill of exchanse for payment. 
Single Pasilion. A position in the line of numbers, a number, a 
term of the prime series. 

Single Rule of TSree. The rule i-T proportions applied to the 
commoQ calculations of trade. 

SaS/iraAend.. To be subtracted, the Jess given term in subtraction. 

SaMracliim. The rule by which is found the excess of one qnac- 
tiiy above another. 
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SuMraciian, Sitn^le. That in which the minuend and subtrahend 
are tenaa oCihe prime series, 

Subiracliim .of Decimals. That in which Ihe Iwo ^iven terms con- 
sist of negative ranks alone, or negative and piisitive ranks in the 

Siiblraeiieii of MercavMh Nambers. That in which tlie given 
terms consist of several grades of units of the same liind, and where 
Ft unit of the greater is Tcdnced (0 malie subtraclion possible in tlie 

SiiOfrnel-wn of Vulgar FracUons. That in which the fraction, or 
fractions of the minuend, and those of (he subtrahend must be re- 
duced to a common denominator before thedifference of their nume- 
rators can be shown. 

Sim,. The required term in addition, the amount. 

Square. The Sd power of a number, the unit of measure in all 
superficies. See McCiirdy's Euclid. 

Sipilhesis (Composition). The method of reasoning which begins 
with the simplest elements and proceeds to the more complex com* 

Surd Rout. The root of an ailected power, which cannot be ex- 



Tiire, The allowance made for the weight of the barrel, box, 
cloth, or mat in which goods are packed. 

Tens. The 3d positive rank in the decimal scale. 

TcitSis. The first negative rank in the decimal scale. 

Teniani. In combinations, three by three, 

Tkmsimds. The lih positive rank in the decimal scale. 

"n^sandths. The 3d negative rant in the decimal scale. 

Time. That part of duration which is raeBsured hy the motion 
of the celestial bodies, and also by several devices of art. 

. Troy TFHgMi. The measures of gravilaiion applied to fine 
metals, Jewels, &c., of which the divisions are the lb., oz.. dwt., 

3irms. Words ; tendni, limits ; so called, because words define, 
or limit the range of the idea or image. 

TVu doss wHlplease to anPlKT liefoSomng questions. 

What are the terms used to espressthe periods of numbers T — the 
baif periods ^the ranks ^ See pages 12 and 36. 

In what rule are the lerms mim, aggregate, and oimrani used t 

In what rule are the terms mimund, mmaJiead, and remamder 
nsed t Also muUiplicifiul, mvUipKer, prodad, fadors, reclamgU 7 Di- 
■Bideitd, divisffr, qKoHent, dimdKoi ? Anleasdent, conseqiienl, amplel, 
ralU ? Single part, eompktaonl ? Numeralor, Dmommalor 1 .Root-, 
poiiie!;md^, exponent? PH-ncipiS, rale, time, amfOunt? ExlTemes, 
means, ninaiber of terms, coraiOBn dijferencc,ralio, differcTice nf extremes, 
sum of t/K series? 

Alfer the foregoing questions are answered, let the meaning of 



...Google 



158 GLOSSARY. 

a511|a513|851312514|a515|261612517ia518|2619|a52d' 



aVr I [irsVrl a iS a ItsVtI a i'l a [aVrf l-ygH?! tsV?! -g^Va | a h o 



each term be given; and also of such other terms as ma 
to involve the particular illustration of the auccesBivc ruica ; aiiu 
distingaish. the given and required terms in all cases. 
V. 

Utdt. One, the first term of the prime series. 

i7!ii(j. The first positive rank in the decimal scale. 

Units' Painl. The proaodial period (.), used to mark: the first 
positive rank, and to distinguish the positive ranks from the 

Pbuju. One, per wmm, singly ; the interest of $1. 

Usatici. " At usance," that is, at the end of a certain numbej' of 
days, made customary in some European cities, "pay this bill of 
exchange." 

VariaMe Series. Series formed from the terms of simple series, 



REMARK. 

The trail which most distinguishes this work from ali its precur- 
sors in the same department of science is the double line of numbers 
and single fractions which run along the heads of its pages. These 
lines are indispensable to a perfect system of arithmetic: they afford 
a mechanical demonstration of every operation; they place before 
the student a natural image of his thoughts respecting numbers, 
and a model for the formation of series ; and though the allusions 
to these series are Ini partial, if the model be followed out in prac- 
tice, it cannot fail to make intelligent and proficient arithmetf clans 
in the shortest time, and with a comparatively small sha,re of the 
teacher's assistance. 

This is the illustration which seems lo have been the aim of the 
Inductive E3^temEi and their falling short of it has leil their plans 
unfinished, and Ihe systems of that class imperfect in the feature in 
which their chief escellence consists. The primordial series furnish 
more pcaciice than could be given in several volumes, according to the 
plan of single questions, and (he reason also, in measure and mag- 
nitude, for eveiT question that can be proposed. All future attempts 
to improve arithmetics must converge in the direction of " The New 
American Order ;" and such improvements, if any, must be confined 
to the detail of particular rules. 
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